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Lejt: A good crew must have nerfect timing and 
cooperation to handle the heavy tools at the high 








WAR imposes many hardships. It inflicts many cas- 
ualties. In the industrial field the most numerous 
victims are small businesses. Their financial weakness 
cannot withstand the pressures and the burdens put 
upon them. As materials become increasingly scarce, 
as available manpower diminishes, as the pressure for 
efficiency in production becomes greater with the nar- 
rowing margin between costs and income the weaker 
fall by the wayside. Nothing contributes more directly 
to this result than fixed prices for products with uncon- 
trolled costs of labor and materials entering into their 
production. 


This explains to a degree the fact that the most strenu- 
ous opposition to ceiling prices comes from small busi- 
ness men. They feel the pinch first and most severely. 
It explains the plight of the smaller oil producers of the 
country which is so strikingly set forth on other pages of 
this issue. They face the more immediate danger of be- 
ing forced out of business through insistence by the fed- 
eral price authority on retaining an arbitrary and un- 
economic price ceiling upon their product. Yet this is 
not the most compelling argument for price revision. 
Many other small proprietors in other lines of activity 
are being eliminated in the economic upheaval and de- 
struction spread by war. If they have to be sacrificed in 
order to insure success in the fight of freedom that sac- 
rifice is regrettable but inevitable. 


The fundamental reason why the necessity for oil price 
readjustment is being reiterated in face of opposition by 
the official agency exercising price control is the coun- 
try’s imperative need for more oil—oil to fight its own 
battle and to sustain the efforts of its allies. It so hap- 
pens that in this instance the needs of the nation and 
the interests of the oil producers, more particularly the 
smaller producers, are identical and inseparable. 


No longer can the query be raised, “Do we need more 
oil?” The need is upon us and becomes more pressing 
every hour. The question is “How are we to win the 
oil that will win the war and hold the peace?” The 
answer is not difficult. It is to extend to oil the same 
treatment that has been applied to other industries in 
which the need of the hour called for expanded produc- 
tion. To get a vastly increased output of planes. tanks, 
ships and munitions the government lent its active sup- 
port in facilitating expansion and obtaining needed ma- 
terials. Above all it provided a margin between costs and 
price sufficient to cover expansion and development and 






speeds of modern oil well drilling. 


PETROLEUM PRICE A PROBLEM OF NATIONAL CONCERN 


to leave a moderate profit after payment of taxes. Can 
anyone assert that oil is less a war essential than any of 
these things? On the contrary, as so tellingly expressed 
by Judge Cole, “the number and operation of practically 
all our military equipment is limited by the petroleum 
products that can be delivered to the point of use.” 


Earlier discussion of the petroleum price problem cen- 
tered largely upon the urgency of finding new reserves, 
but the problem is not limited to that. It is true that 
in the past few years the growth of reserves has slack- 
ened, the volume of oil discovered per wildcat well 
drilled has declined, the size of new fields has decreased. 
the proportion of dry holes has risen and the cost of 
exploratory drilling, per well and per foot, has ad- 
vanced. All this indicates the necessity of more inten- 
sive survey and much more drilling in order to maintain 
reserves at a safe level in relation to the expanding 
demand for petroleum products. It calls for a policy 
which will make such activities possible. 


From the viewpoint of national safety and welfare 
however other considerations must be taken into ac- 
count. We must not merely add to our reserves but we 
must conserve and bring into use the known unpro- 
duced oil beneath established fields. We must keep in 
operation as many as possible of the wells of small 
production which are being abandoned by the thousand 
because they cannot repay the cost of operation under 
present prices, and we must make it possible to intro- 
duce methods of secondary recovery of the oil otherwise 
unobtainable which will be irretrievably lost by such 
abandonments. These small stripper wells in the United 
States have a combined yearly output greater than the 
total of any other oil producing nation, That surely is 
a national asset worthy of preservation. 


A time of emergency is not a time to experiment with 
new and uncertain ways of serving national needs. Past 
experience has shown that the effective means of ex- 
panding oil supplies is to provide a price for oil that 
will at least provide a fair chance of covering the cost 
of survey, drilling and other recognized means of in- 
creasing production. A suitable rise in the selling price 
of crude oil will serve this pressing need in several 
ways. It will encourage the search for new fields. open 
the way for the extension of secondary recovery projects 
and postpone the abandonment of stripper wells. No 
other plan proposed will accomplish all these ends or 
assure success in attaining any one of them. 

















E. L. DeGolyer, Assistant Deputy 
Petroleum Administrator For War. 


The comine or WAR has wrought sharp and 
sudden changes in the pattern of the oil industry. 
The most obvious and most striking of such 
changes have been in the fields of transportation 
and refining. 


A third of the world’s total oil production for- 
merly started to market, tanker-borne, over the 
waters of the Gulf and Caribbean. Most of this 
oil went to our North Atlantic ports,. supply 
points for the world’s greatest consuming centre. 
This tremendous traffic, disrupted by the loss of 


Presented before Petroleum Economics Section. 
American Institute of Mining and Metallurgical En- 
gineers, February 1943. 
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Making a shot. Photo by Robert Yarnall Richie. 


WAR DEMANDS MORE OIL- 


More Exploration 


tankers as a result of destruction by the activity 
of enemy submarines, has had to be substituted 
largely by such lines of supply as could be im- 
provised without loss of too much time. There 
was no single solution for this gigantic problem 
nor is it likely to be entirely solved for some time 
to come. It has been solved in part, however, by 
re-arrangement, reversals, and patching up of ex- 
isting pipe line systems; by overland transport of 
crude and products in tank cars on a scale never 
before attempted ; by barging over inland water- 
ways; and through the construction at long last 
of the “‘big-inch” line, the first leg of which is 
just being put into operation as far as Norris 
City, Illinois. The tank car traffic alone, reach- 
ing a peak of deliveries of 856,710 barrels per 
day into District I during the week ending Sep- 
tember 19, 1942, and accomplished at an expense 
of millions of dollars in extraordinary transpor- 


By E. L. DeGolyer 


tation costs, defrayed by Defense Supply Corpo- 
ration, and by the mobilization of tank cars from 
all over the nation, is a story worth the telling 
but by some of those who directed it and at the 
cost of more time than is available at the present. 


Rapidly mounting needs for the fighting grades 
of gasoline—the 100-octane and 91-octane gas 
olines—for toluene, for the butadiene constituent 
of synthetic rubber, for greatly improved aviation 
and Diesel lubricants, and for numerous specialt 
products—chemicals to cutting oils—have revolu- 
tionized the refining industry and embarked us 
upon a construction program running into hun- 
dreds of millions of dollars and intended to sup- 
plement our already great refining industry. 
Products which only a few years ago were almost 
laboratory curiosities today must be produce: im 
volume. The industry has changed from one i 
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which ordinary motor fuels were the products in 
prime demand to one in which motor fuels are 
f secondary importance and the high octane 
products in prime demand to one in which mo- 
tor ‘uels are of secondary importance and the 
high octane products and fuel oils are of first im- 
portance. The industry bids fair to develop into 
one of the most important of the chemical indus- 
tries. As Joseph Stalin was recently quoted by 
the head of the British Oil Mission to the United 
States, “This is a war of engines and octanes.” 













The problems of the producing branch of the in- 
dust: —those of exploring for new fields and ex- 
ploiting existing fields—have been relatively un- 
important up to the present time. Actually, the 
only operating problem which has been of serious 
concern has been that of rationing our sorely 
shrunken and continuously shrinking stock of oil 
well supplies. Indeed, in the early days of our 
preparation for war, we hardly recognized the 
existence of a problem of production. The na- 
tion was assured by various leaders of industry 














that the industry could meet any probable re- 






quirement that war was likely to thrust upon it. 
“By the mere opening of valves we could over- 
night add thirty percent to our production” is a 
fair example of the more restrained and consid- 








ered type of statement to which I refer and it 





continued with the implication that this would 





take care of any extraordinary requirements due 





to war in addition to providing for ordinary pub- 





lic needs for a period of two years. There can 





be no question but what these statements were 
made honestly and in good faith. On behalf of 
those who made them it might even be said that 






there were certain assumptions implicit in the 





statements. The leaders of the industry could 





remember the last war. Drilling equipment. 





notably casing, became scarce at times and was 





Richie. Wy hard to get but drilling was never restricted. 





There was no price control nor was there any 





critical shortage of manpower. Military opera- 





onsil 
tions, with but few unimportant exceptions, re- 
quired the products which the industry was ac- 
yer BH customed to manufacture. Rationing in civilian 
consumption was so little of a problem that it 
was solved voluntarily by the seven. gasolineless 
Sundays and a few heatless days. 
Corpo- 
rs from It is true that as we went into the present crisis, 
telling i the industry was not reliably informed with re- 
| at the @% gard to its ability to produce and that it had over- 
present. MM rated somewhat its productive capacity. At the 
end of ten years of producing under pro-ration, 
grade: @@ estimated potentials had been built up in some 
ne ga MM areas to fantastic and unreal figures. California 
stituent HM} and Kansas are fair examples of such practice. 
Wviation 


pecialty Hi The industry, therefore, did not understand the 
revolu- HJ magnitude of the demands which it was to face 
rked us #@ nor the severity of the restrictions under which 


to hut HF it would have to operate and it also overrated its 
to sup HM capa ity to produce. The net result of its overly 
USTIY- MM optimistic statements made eighteen months to 


almost Hi two vears ago when the inevitability of our en- 
uce’ 1" HM tran-c into the war became increasingly apparent, 


one 11 Was 


) carry an unwarranted conviction to ad- 










ministrators who do not have to follow the vary- 
ing fortunes of the oil industry. Some such ad- 
ministrators to this very day are prone to deny 
to the industry supplies and assistance which are 
essential in the mistaken belief that the “crack 
the valve” idea is correct. This mistaken convic- 
tion has led even to suggestions that the industry 
might enjoy a holiday from drilling operations in 
order to make the critical materials such as steel 
used in such operations, available for other urgent 
needs. 


Although the changes in the producing branch of 
the industry, up to the present, have been those 
of restriction rather than expansion and have been 
somewhat less spectacular than those of refining 
and transportation, production does have prob- 
lems which are real and of continuing and in- 
creasing importance. 


We are not finding oil fast enough and we have 
not found oil fast enough for the past four years 
to replace that which we have produced and con- 
sumed and so to maintain our reserves on balance. 
Now war changes our standards and our values. 
We are not concerned with this falling off in 
the rate of discovery for its effect on our reserve 
position. We are moved by the stern need to in- 
crease our daily productive capacity and the dis- 
covery of new pools in the quickest and most 
effective method of achieving such result at a 
minimum expense of manpower and of scarce and 
critical materials. 


Analyses of the poor results which have attended 
our exploratory efforts over the past four years, 
probable causes, and urgent requests to increase 
the exploratory effort have been directed repeat- 
edly to the oil industry by the Office of Petro- 
leum Coordinator and by its successor, Petroleum 
Administration of War, during the eighteen 
months of their existence. These warnings and 
exhortations have been received by the industry 
with an understandable passiveness. During the 
entire period we have had and still have an excess 
capacity to produce. Why, one might argue, be 
concerned with the development of still greater 
capacity to produce while we still have a pro- 
ductive capacity of three to four hundred thou- 
sand barrels per day which can find no outlet. 
The answer is that part of this excess productive 
capacity, which is largely in the Permian Basin 
of West Texas and New Mexico, in the Gulf 
Coast of Texas, and in Southwest Texas, is not 


presently accessible because of transportation re- 
strictions and that we have not yet had to meet 
our full war demand. The transportation prob- 
lems will have to be solved in order that we can 
avail ourselves of our full productive capacity but 
even then, if estimates are at all correct, we shall 
need more oil than we are able to produce. In 
certain areas we shall face shortages in produc- 
tive capacity within the very near future. 


As our standards of value for reserves have 
changed to terms of immediately producible ca- 
pacity instead of ultimately producible barrels of 
oil so have our standards of value for conserva- 
tion. When we urge upon the industry the neces- 
sity for conservation in the production of known 
deposits we are considering the problem in terms 
of good production practice. We are not so con- 
cerned with a desire to conserve oil and gas to 
be produced twenty or thirty years into the fu- 
ture, although, other things being equal, this 
phase of the problem is not to be neglected. We 
are moved by the stern need to keep our daily 
productive capacity at the highest possible rate 
for the next two, three, and four years. The 
War need is paramount and it requires, we hope, 
the relatively short view. 


Let us look at the basic problem—that of ex- 
ploration. What is its status? In terms of effort, 
as measured by the number of wildcat wells 
drilled and by the number of geophysical and 
core drill crews in operation, and these are per- 
fectly satisfactory indices, it is at an all-time peak. 
Over three thousand wildcat wells have been 
drilled annually for each of the past three years; 
a number greater than that during any other time 
for which records are available. In excess of 
three hundred geophysical and core drill crews 
were employed throughout the past year and are 
being employed at present, another record-break- 
ing performance exceeding by more than 12 per- 
cent such prospecting activity for any previous 
year. We can only conclude that our exploratory 
effort is at an all-time high. 


The results of this effort, however, are below our 
hopes and below our necessities. The results of 
exploratory drilling 1934-1942 are set forth in 
Table I. The most notable facts developed by 
this table are (a) the sharp falling off in reserves 
discovered annually since 1938, (b) the increase 
annually in number of fields discovered and, (c) 
the decreasing average reserves discovered per 


field. 





Table 1. 


Results of Exploratory Drilling. 


Total Wildcat Successful 

Year Wells Drilled Wildcats 
1934 ee — 

35 ori cs 

36 a we 

37 2,224 222 

38 2,638 294 

39 2,589 224 

40 3,038 302 

41 3,264 503 

42 3,045 493 


Number Total New Discovered 
New Dields Reserves Disc.* Per field 
Discovered Million Bbls. Million Bbls. 

86 1,699 19.7 
104 1,934 18.6 
104 1,894 18.2 
148 2,119 14.3 
166 1,894 11.4 
170 943 5.6 
217 945 4.3 
209 361 1.7 
261 317 1.2 


* Revisions, extensions, and new horizons are credited back to year of field discovery. 
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Our real problem is probably that of the tre- 
mendous rate of consumption of crude oil and 
There is 
nothing in the past history of our efforts at ex- 
ploration for new fields to justify the belief that 
we can continue to discover indefinitely the al- 
most one and a half billion barrels which we con- 
sume annually. If we review critically our past 


products at which we have arrived. 


record of discovery we find that, except for the 
1926-1938 period which I propose to call the 
geophysical period and which I shall discuss sep- 
arately in greater detail, there were only two 
years in the whole history of the oil industry when 
we discovered as much as one billion barrels of 
reserves in a single year. One of these years was 
1901, the year of Spindletop and other impor- 
tant fields of the Gulf Coast of Texas and Louisi- 
ana. The other year was 1921, the year of dis- 
covery of the great Long Beach, California, field. 


During the geophysical period, the period of 
1926-1938, except for the year 1932 and 1933 
which were years of the depth of the depression, 
with regard to the oil industry as well as the na- 
tional economy, we discovered well over a billion 
barrels annually. Even including these two bad 
years, thanks to the discovery of Oklahoma City, 
Kettleman Hills, and East Texas, none of which 
were geophysical discoveries, during this period 
we discovered an average in excess of two billion 
barerls annually. A critical consideration of this 
period suggests that prospecting was marked by 
our use of a new and highly effective prospecting 
tool, geophysics, and that during that period we 
discovered reserves which, lacking such prospect- 
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ing device or one equally useful, it might have 
taken us 30 to 40 years or even longer to discover. 
Furthermore, additional consideration of the his- 
tory of oil prospecting and particularly the con- 
tinuous decrease in average size of fields discov- 
ered, suggests that we may be approaching the 
end of an era, that of prospecting for oil in struc- 
tural traps, as well as the end of a period, that 
of the search for such traps by geophysical 
methods. 
The nation, however, is interested in results 
rather than techniques. Again taking the short 
view imposed by war, what we require at present 
is increased productive capacity and our best 
chance of getting it is through the discovery of 
new fields. If they cannot be found at our pres- 
ent rate of exploration, efforts must be increased. 
The Petroleum Administration for War has 
recommended the drilling of 4,500 wildcat wells 
during the present year as compared with the 
3,045 wildcat wells drilling during the past year. 
The individual companies are being approached 
and asked to discuss their prospects and their pro- 
posed exploratory programs and every effort will 
be made to step up our rate of oil-finding. The 
war has placed only one requirement on those en- 
gaged in petroleum exploration and development 
—to find more and more oil—of the right type 
and in available places—with less and less equip- 
ment. This statement is simple; it is the prob- 
lem which is complex. Yet the problem must be 
solved. 


Lest I convey the impression that I am a pessi- 
mist, may I say that I believe that there are yet 
unknown fields of great magnitude still to be 
discovered within the United States. I refer to 
search for fields of the stratigraphic trap type to 
which the mammoth East Texas field and the 
great Coalinga deep fields belong. This, how- 
ever, is Mr. Levorsen’s thesis and I will not at- 
tempt to develop it. It is enough for my present 
purpose to say that at present we have no easy 
method of discovering such fields. 


The business of exploitation of known deposits 
is not so difficult nor in such a bad way at pres- 
ent as is that of exploration but it also has its 
problems. The need for enormous quantities of 
steel to implement the war has made necessary 
drastic reductions in the normal rate of consump- 
tion of steel in oil field development. This neces- 
sity gave rise to Conservation Order M-68 which 
was issued on December 23, 1941, and which was 
intended to reduce the consumption of oil field 
supplies to 60 percent of that used in 1941 and 
to ration such reduced supplies to the industry. 
This order placed no restrictions on the all-im- 
portant matters of geological and geophysical ex- 
ploration nor on the drilling of wildcat wells. It 
granted automatically the drilling of one oil well 
properly located on each forty acres and likewise 
one gas well to each six hundred and forty acres. 
There were other automatic standards for the 
use of oil field equipment and, since it was real- 
ized that no set of general standards would suit- 
ably meet all cases, provision was made for the 
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granting of exceptions as conditions requirg) 






This order has performed its principal functiog 
admirably. During the year 1941 a total of 29) 
574 wells were drilled not including salt water 
disposal and input wells. During the year 1942) 
similarly 17,872 wells were drilled. The ordeg 
was intended to restrict drilling in 1942 to 6 
percent of the drilling in 1941. In performangg 
it actually restricted drilling in 1942 to 60.4 per 
cent of drilling in 1941. 



















Order M-68 was amended from time to time fo 
meet special cases. The proposed drilling pro- 
gram for the present year is for 16,000 wells of 
which it is hoped that 4,500 wells will be wild 
cat wells. Obviously, as less and less material js 
available for drilling and as our needs for pro 
duction mount, the operation of any restriction 
will have to be less automatic and more dis 
cretionary authority will have to be used. 


A shortage of manpower in the producing branch 
of the industry threatens to become as important 
during the present year as is the material short- 
age. This condition, as well as the necessity for 
maintaining productive capacity, makes highly de- 
sirable the unitization of those fields where it 
would be most effective as well as to promote 
pressure maintenance, repressuring and secondary 
recovery programs and such unitization, the Pe- 
troleum Administration for War is prepared to e 
promote to the full extent of its powers. 
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Core being removed from an inner core barrel on wire barrel coring. 


SCIENTIFIC SYSTEMS OF SURVEY 


Main Reliance for Discovery 


Situation Calls for Intensified Effort, Selection of Appropriate 


Methods 


Wirurn the past twelve months there has 
been a remarkable change in the status of United 
States petroleum reserves as a topic of public in- 
terest. In former years the annual estimates of 
such reserves attracted little attention either in 
or outside the industry. The figures were reas- 
suringly stupendous — 15,000,000,000, 17,000,- 
000,000, 19,000,000,000 barrels. Besides they 
seemed to grow steadily from year to year. Evi- 
dently there was no calculable limit to the coun- 
try’s oil resources and so nothing to worry about! 


Here and there a few men who studied the sub- 
ject observed that while discoveries continued to 
be made the additions to the backlog of oil sup- 
plies were growing constantly smaller. As many 
new fields were being opened but each field con- 
tained fewer barrels of oil. The number of dry 
holes per million barrels discovered was rising 
and the total footage drilled to provide a hundred 
million barrel addition to known underground 
Stocks made an even more unfavorable compari- 
son. These findings were put into papers, read 
before technical groups and published in the trade 
press. The downward trend was noted but no- 
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and Full Utilization of Accumulated Information. 


body got excited about it. In the background of 
our minds was always that impressive 20,000,- 
000,000 barrel figure to provide roseate prospect 
for the future. 

Then came the war, bringing many changes. The 
United States became the arsenal of democracy— 
and the supplier of petroleum products to all the 
nations fighting against Totalitarianism. Soon 
we ourselves were in the war, up to our necks, 
with obligations to fuel a fleet of planes filling 
the skies, fleets of ships ranging the seven seas, 
and the whole vast mechanism of a war on 
wheels. One effect has been an astonishing 
shrinkage in the value of figures and of every- 
thing that figures represent. A thousand million 
means less today than a single million did yes- 
terday. What does a billion signify? Are we not 
a hundred 





spending twice that much every week 
billion to be spent during the year? 


This huge reserve looks smaller too in compari- 
son with the demands that are facing us, require- 
ments hitherto undreamed of by the boldest im- 
agination; oil is today the most decisive weapon 
in the great global conflict. It must be poured 


out in a flood that will drown the might of the 
Axis, a might that is turned to weakness by lack 
of this one essential. As a result the mountain is 
shrinking in size not only by comparison but in 
its actual dimensions. We have been finding less 
oil at the very time when we are called upon to 
supply more. To adopt a different simile, we 
have been making smaller deposits in our pe- 
troleum bank account while at the same time we 
have been issuing heavier drafts against it. As a 
result the balance to our credit is falling. Unless 
it is replenished it will continue to decline with 
increasing rapidity. This is the reality that is be- 
ing brought home to the minds of government of- 
ficials who have been oblivious to it heretofore. 
When a leading authority on oil who is at the 
same time a highly placed member of the war 
administration makes the statement that we are 
drawing measurably near to a shortage of oil in 
the United States the subject becomes one of real 
public concern. 


When warnings long unheeded finally get a hear- 
ing it often happens that unwarrantedly extreme 
conclusions find expression. So it is that we are 
being told by pessimistic forecasters that little 
more oil remains to be found, that the methods 
of locating it are outdated and new ones must be 
developed, that the job is too big for private in- 
dustry and should be taken over by the federal 
government, that subsidies should be paid for 
drilling all over the country on the possibility 
that chance discoveries may result. These are not 
the views of men who know most about oil and 
the problems of its discovery but they do reflect 
the attitude of some of the men connected with 
official agencies who in the past have been deaf 
to the need for greater reserves of petroleum but 
who now grasp at the chance of using the war as 
a means of setting up government management 
of industry. 


In reality the situation confronting the American 
people, so far as their oil resources are concerned, 
is looked upon by those who have spent their 
lives in the study of geological conditions or in 
the practical activities of oil search as presenting 
the following features: 


There is no reason to assume that the country’s 
oil deposits have all been located or that new 
fields of first rate importance may not be found. 


There ‘s evidence in the decreasing size of the 
fields opened in the past few years that a greater 
amount of exploration will be required to make 
the additions to reserves that are needed to keep 
them at a safe level. 


Nor is there any evidence to support the claim 
that scientific methods of survey have lost their 
efficiency. In fact the statistics of oil discovery 
show that the number of wells drilled on loca- 
tions selected on a technical basis has continued 
to increase and the percentage of producing wells 
among those so located is consistently higher than 
in the case of sites selected by other means. The 
(Continued on page 66) 
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Declining Trend of Discovery Shows 
Necessity of Increased Activity in 
Exploration and Drilling to Cover 
Non-producing Areas and Reach 
Deeper Horizons. 


Ti accompanying table and chart bring 
up to date, and to some extent repeat, the statis- 
tics published in this journal in March, 1942.* 
These statistics relate to eleven states which to- 
gether account for a large percentage of the re- 
serves and wildcatting activity of the country. 
These states are Arkansas, California, Illinois, 
Indiana, Louisiana, Michigan, Mississippi, New 
Mexico, Oklahoma, and Texas. 


We wish particularly to emphasize the fact that 
not all the figures are exactly comparable. Most 
of them have been obtained from two sources; 
on reserves, from publications of the American 
Petroleum Institute, and, on wildcatting, from 
the Bulletin of the American Association of Pe- 
troleum Geologists. However, the figures under- 
scored, under 1942 and 1943, in Table 1, are 
taken trom the statistics recently published by the 


Worip PerroLeuM, March, 1942, pp. 54-56. 
**Uil Weekly, Vol. 108, No. 9, Feb. 1, 1943, pp. 50, 68. 





WILDCATTING AND OIL RESERVES 


Oil Weekly.** These include data on both wild- 
catting and reserves, and, although they are prob- 
ably close to the figures which we shall eventually 
use for our final 1943 review on this subject, they 
will not be identical. 


In our paper last year* we defined a wildcat, and 
we explained methods of estimating oil reserves. 
There is no need of repeating these topics here. 
The main point brought out by the paper a year 
ago was the declining rate of discovery. This 
year the same conclusions hold true. Discovery 
rate has been trending downward, and this at the 
very time when there is every reason for increas- 


ing reserves. 


There is a tendency among those who do not 
fully understand the business of finding and pro- 
ducing oil to assume that the country’s total 
proved reserves of some 191% billion barrels can 
be dipped out at any time at any rate. They do 
not realize that this reserve cannot be drawn out 
like water from a tub. These 19'4 billion barrels 
are available at rates of delivery not much greater 
than recent production rates. With few excep- 
tions excessive withdrawals would last for rela- 
tively few days, and would result in permanent 
loss of oil which might otherwise, at efficient rates 
of production, have been brought to the surface 
of the ground. So, when we read that there are 
19% billion barrels of oil “in sight,” let us re 
member that this much oil can be actually pro- 
duced for utilization only through a long period 


of years. 


By Fredric H. Lahee 


We may perhaps best close this brief paper by 
quoting from our article of a year ago: “Remain. 
ing undiscovered reserves are largely either (| 
in regions not yet explored; or (2) they are jj 
reservoirs deeper than those reached on alread 
exploited structures and often unconformab!y re 
lated to the strata that contain the known fr 
serves; or (3) they are in reservoirs of the strat 
graphic pinch-out type, which can seldom be |p 
cated by surface observations. 


‘To look for oil under the first of these cond 

tions will need increased activity in exploratio 

and in drilling in areas which do not now pro 
duce oil, but which are rated as having son 
prospects. To look for oil under the second oj 
the conditions just mentioned will require dee; 
wildcatting and also deeper drilling on know: 
structures or within the confines of known pools 
To look for oil under the third condition will r 
quire the drilling of many holes, some of which 
may be purely informational, but all of whic 
will help in locating the positions and trends 0 
subsurface stratigraphic pinch-outs. If we are t 
maintain a satisfactory discovery rate, as applied 
to new reserves, we must become more vigorou 
than heretofore in our wildcatting campaign. We 
must show a strongly rising curve in the annua 
number and in the annual average depth of wild 
cat operations.” 


Footnote to chart: 

Statistics for 1937 to 1941, inclusive, from Bull. Am 
Assoc. Petrol. Geols., Vol. 26, No. 6 (June), 1942 
980. Statistics for 1942 from Oil Weekly, Feb. 1, 1943 
pp. 50, 68. 
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ASSURE OIL FOR VICTORY 


By AMBROSE PARTRIDGE* 


WY ar rorces on us grim realities; it makes 
us face essentials; imminent death demands that 
life consider only the soundest of fundamentals. 
The vital necessity of providing supplies of pe- 
troleum for our armed forces, for the production 
of the sinews of war, and for the preservation of 
our “American way of living” calls for a judicial 
evaluation of those factors which prevent this na- 
tion from obtaining adequate supplies of oil. 


Proponents and opponents of various measures 
have discussed these matters with much heat and 
with some light; let us avoid emotional prejudices 
and try to achieve a judicial appraisal of the en- 
tire matter, difficult as it may seem to be, under 
the present circumstances. Oil producers have 
presented arguments to governmental officials 
which seem adequately to substantiate the im- 
perative need for, and to explain the proven 
methods of, getting more oil. 


Yet some governmental officials—outside of the 
province of the Petroleum Administrator for 
War, have been unmoved to any constructive ac- 
tion and have chosen by their inactivity for 21 
months—16 months of war—to do nothing until 
last month’s decision, which was “No price rise 
in crude oil.” 


The petroleum producers have presented data 
on the merits of the case, offering facts on “de- 
clining production per well,” ‘reduced number 
of wells,” “inroads on stocks,” “anticipated fu- 
ture demands,” ‘‘excessive costs over selling 
prices”; these data have referred to the mathe- 
matics of the case. Temporarily let us forget the 
“unavailability of steel,” and “economic aspects 
of a price increase for crude oil,” and let us direct 
our attention to fundamentals. . 


We believe that the whole matter, of obtaining 
increased production of crude oil, automatically 
resolves itself into two simple questions which 
can well be asked of government officials: “Do 
you agree that we need more oil to win this 
war?” “If so, what is universally recognized 
by industry and government as the quickest, 
soundest, most effective proven way to get more 
oil, more tanks, more planes, more anything?” 


Let us forget the oil industry for a moment. 
When our government was faced with the neces- 
sity of increasing the production of planes, tanks, 
guns, and munitions, and sought the patriotic co- 





* Pseudonym adopted by the author who is a nationally 
known oil executive. 
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BY PRESERVING SMALL PRODUCERS 


operation of private industry, what patterned pro- 
cedure did these government officials follow? 


1. They immediately expanded the existing pro- 
duction facilities three or four times (with or 
without governmental financial help). 


2. They appropriated scarce steel to build huge 
new plants to provide two or three times as many 
munitions plants as formerly. 


3. They set government contract prices high 
enough to offer a compelling incentive to private 
capital to convert its peace-time facilities to the 
manufacture of war products. Above all else, 
the government arranged ample margins for in- 
dustry to pay all development and production 
costs, and to keep for itself a reasonable profit, 
after taxes. 


Why was this identical procedure followed for 
every company in every war industry—except for 
oil producers? 


Despite the universally-recognized need for oil, 
which should have compelled the use of all pos- 
sible means to stimulate increased oil production, 
what happened to the oil industry? 


(1) In spite of the industry’s best efforts, “pro- 
duction per well” declined, due to the normal 
natural decline in oil production, and due further 
to the fact that many wells had already been pro- 
ducing at volumes close to their maximum. So, 
“production per plant” was not multiplied, as in 
other industries, but actually declined. 


(2) The number of “producing plants” was not 
increased two or three times, as happened in other 
industries. Actually, the number of “producing 
plants” —wells—was reduced by two causes: 


(a) The low price for crude oil, set by gov- 
ernment officials, caused the abandonment of 
small producing wells—‘strippers,” to obtain 
the second-hand material which offered the 
only hope of getting any financial return on 
these low-volume wells, which are the back- 
bone of the oil industry. 


(b) A governmental order actually decreased 
by 40 percent the number of wells to be drilled 
from 30,000 in 1941 to 18,000 in 1942. 


This latter regulation was decided upon by the 
best judgment available at the time, as a measure 
to conserve steel for other purposes, with few 
purposes as vital as oil production. This reduc- 
tion has placed a severe strain on the oil industry 


which each year must naturally add “production 
plants” —wells—as sources of raw material, at 
the back door of the industry in order to supply 
an increased volume of finished products at the 
front door. 


It has been properly claimed that these two yoy- 
ernmental regulations have caused a tremendous 
setback to the oil industry, because thousands of 
producing wells have been abandoned, thereby 
eliminating them as a source of oil, and thousands 
of wells, which normally would have been drilled, 
were not drilled, thereby eliminating them as a 
source of oil. These twin difficulties have left 
the industry ill-prepared to face the present and 
the future—with decreasing production to meet 
increasing consumption. 


It was stated that the amount of steel saved, by 
not drilling the necessary wells, would build 26, 
000 tanks and half a million 2-ton bombs. Even 
if the steel had been devoted to building 26,000 
tanks and half a million bombs, many still doubt 
that such a choice was a wise trade—abandoning 
the production of oil to make equipment which 
is useless without oil. 


Information indicates, however, that the steel 
was used by other governmental officials to con- 
struct more new buildings, when industry already 
had plenty of buildings, which were not being 
used to capacity. Mr. Charles E. Wilson, that 
forceful, dynamic president of General Electric 
Company, now vice chairman of WPB, finally 
precipitated a fight to force the Army to cease 
putting up more new buildings with steel more 
needed for more important war work. Mr. Wil- 
son showed that even the most efficient of the 
Army suppliers were operating their present 
buildings only at 61 percent of capacity. 


What about the 18,000 wells which were drilled? 
From reliable sources, it is indicated that their 
“production per well” was much less than the 
“production per well” of former years. The pic- 
ture is this: Government officials cut the number 
of new wells almost in half, and the “production 
per well” was materially reduced, so the industry 
added, in 1942, only a fraction of the amount of 
oil it would add under normal circumstances— 
and much less than is needed to satisfy war de- 
mands — under the pretext that steel is more 
needed elsewhere than in providing oil—an as 
sumption which time is rapidly helping to prove 
unsound. 


3. Prices for petroleum and its products were 


not set in line with the increased costs of produc- 
tion, as was done in other industries, where no 
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manufacturer of guns, planes, tanks or other war 
equipment, was told to increase his original out- 
put or make new equipment, unless the price 
stipulated by governmental officials fully compen- 
sated him for all his expenses and allowed him a 
profit. No, the oil industry was told to increase 
its production, at a low peace-time selling price, 
fixed by government edict, which took no consid- 
eration of the changed circumstances created by 
the war, which allowed for no increased expense 
for labor, material and taxes, and which provided 
for no profit accruing to the individual, as was 
allowed to every other company in every other 
war industry, and, above all, which offered no 
incentive to meet war’s demands to get more oil 
now. 


Proponents of a price increase urge that the 
newly-appointed governmental officials imitate 
the procedures followed by officials of the Army, 
Navy and WPB in dealing with other industries, 
and recommend that they adopt a program for 


the oil industry which embodies the following 
feat ires: 


1. Recognition that provision of adequate sup- 
plies of petroleum and its products is one of the 
most important responsibilities for the success of 
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this war, and that government’s job is to help, 
not hinder, the discharge of that responsibility. 


2. Provision of materials and equipment in such 
reasonable quantities as to assure the oil industry 
of the facilities to produce, transport and refine 
the necessary volumes of petroleum and its 
products. 


3. Determination of a price for crude petroleum 
which is adequate to: (a) Provide an incentive 
for the average producer to risk his capital in 
“wildcatting” for the oil; (b) Cover the expenses 
of production from “wildcat” or development 
wells; (c) Maintain the production of “stripper” 
wells; (d) Develop production of oil by “sec- 
ondary recovery” methods (into which stage the 
American petroleum industry is rapidly enter- 
ing); (e) Yield, under all the above conditions, 
a small profit to the producer. (Any excess profits 
will be removed by taxation. ) 


4. Determination of prices for refined products 
which will compensate for all expenses and allow 
a small, legitimate, war-time profit to the refiner 
and the marketer. 

+ * * 


Who have recommended that action be taken to 


provide this country with oil ? 


1. President Roosevelt. On November 10, 1942, 
in his letter to Judge William P. Cole, Jr., on 
Mr. Cole’s accession to a Federal Judgeship and 
his resignation as Representative and chairman of 
the House Petroleum Subcommittee, President 
Roosevelt wrote: 


“The crucial importance of oil in the winning of 
the war cannot be overestimated. As you have 
so clearly pointed out, petroleum has made total 
war possible, and the assurance of adequate sup- 
plies of this fighting fuel for our combat troops 


and for war industry is indispensable to victory. 


“In view of our greatly increased requirements 
for oil and its products, the problem of maintain- 
ing adequate petroleum reserves takes on an 
added significance. The immediate discovery of 
additional sources of oil is imperative.” 

2. Judge Cole, whose nine years of work as 
Subcommittee had 
won for him recognition as the one man, outside 


chairman of the Petroleum 
the industry, best-informed about oil matters and 
by all odds the best-informed within the govern- 


ment. In his masterful report to the President 
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Judge Cole presented a complete panorama of the 
petroleum problems of this nation—at war and 
in the post-war period. In part, the Cole report 
said: ‘We are certainly headed toward disaster, 
Mr. President, if we cannot make provision at 
this time, for an increased supply of nearby pe- 
troleum. 


“With our present transportation and our pres- 
ent rate of discovery, showing any regard for 
conservation, we shall be short of oil within two 
years. 


“The time lapse between the search for petroleum 
and: its use where needed, is at least two years. 
If we knew that one-fourth of our iron furnaces 
or steel mills would be out of commission within 
two years, and it took two years to build others, 
we certainly would do something about it. Oil 
is more surely a war product, and a more im- 
portant one than steel, guns, armament, or ex- 
plosives, and we do not restrict their production 
by price. 


“An adjustment in the price of oil and a col- 
lateral adjustment in the prices of products is a 
necessary war measure to insure the drilling of 
‘wildcats’, to continue production of ‘stripper’ 
wells, to rehabilitate wells long shut down, and 
make possible secondary recovery operations in 
many fields when the oil is needed. 


“Tt is illogical and as silly to place a blanket price 
on oil below the cost of production, which will 
inevitably cause a deficiency in this product and 
may cause us to lose the war, as it would be to 
say that we will not pay a different price for 
tungsten, even though we cannot furnish our 
troops with arms without its use. 


“The cost of finding and producing oil is greater 
than the price for which it sells. No kind of 
legerdemain or cajolery will induce practical men 
to invest capital, where, on the average they can- 
not expect to get their capital back.” 


3. Report on December 31, 1942, of the Pe- 
troleum Subcommittee of the Committee on In- 
terstate and Foreign Commerce of the U. S. 
House of Representatives, Clarence. F. Lea, 
Chairman. In part, it follows: 


“The importance of new discoveries is so great 
that necessary incentives to accomplish-them must 
be established. The difference between oil and 
the lack of oil for military purposes is so great 
that it emphasizes the fact that oil has a value 
much beyond its production cost. In fact, oil, as 
measured by its useful value, is one of the cheap- 
est products money can buy. 


“The facts tend to show that practically every 
barrel of crude disposed of at our wells today is 


sold at a price below replacement costs. 


“Oil has been coming from the easier sources 
where quantities were most available and costs 
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at a minimum. The industry must turn to loca- 
tions more difficult and costly to find, to more ex- 
pensive production, to the increased cost of de- 





1400 










ROCKY MOUNTAIN 
AREA 





1300 


1200 





1100 





ILLINOIS 


1000 





EASTERN 





MILLIONS OF BARRELS 


MID CONTINENT 
and GULF AREA 









° 
193/ 32 33 34 35 HY 37 38 39/9404) 42 





clining pools and stripper wells, to the increased 
cost of drilling and recovery. Now we face an 
abnormal demand which can be met providently 
only by positive aggressive action without delay 
and controlled by experienced men. 


The number and operation of practically; 
military equipment is limited by the supply Of pe 
troleum products which can be delivers 

point of use. We have the choice of 

our production of petroleum or decre: 
military plans to conform to our oil supplig) 
This fact simply illustrates the impor «nce yj 
positive aggressive action to increase our oil « § 
plies. 


“It appears the (producers and) refi 
given a ceiling at prices below their cos‘ 
duction. Is this a wise governmental policy. 
think it is not. The citizen should bear h’ 
of the expenses of government through ta: 
exact property below the cost of produc: 
not a just policy and may well serve as a. 
cap to our war effort where it applies to critic 
A fetish should not be made ¢ 
price ceilings to stand in the way of reasonab 


war material. 


adjustments justly due producers. This norm 
incentive to production should not be withdraw 
Such ; 
policy is not only unjust but is also an unnecs 


from critically needed war materials. 


sary hazard to war production. A just price ce 


ing for crude 1s of even greater importance. 


“The independent producer has been a valuabk 
asset to petroleum discovery and development 
Dealing principally with the production of crué 


he lacks the security of producers who also engagit 


in transportation, refining, and distribution. | 
this diversity of business there has been a prote 
tion against losses in one line of industry whil 
others may prosper. The independent produce 
should be given proper encouragement.” 


The two most important aspects of this whol 
problem seem to be: (1) The determination of 
fair price necessary to be paid to assure produ 
tion of the crude oil, and (2) The availability ¢ 
the necessary materials to be used in producig 
and transporting the oil. 


Let us examine the subject of price. 


1. In July, 1941, Phillips Petroleum Compa 
applied to the Office of Price Administration te 
permission to increase the price of Mid-Contine 
crude by 25 cents per barrel. OPA requestti 
that action be deferred for 90 days pending 
study. Nothing resulted. 


In October, 1941, three months after Phillip 
request, the Independent Petroleum Associatio 
filed a brief with OPA, outlining the necesst 
for increased crude prices. The Administrato! 
two months later, in December, 1941, asked t 
Tariff Commission to investigate the cost of pm 
ducing petroleum for 1939, 1940 and the fis 
three quarters of 1941. Now, 21 months aft 
Phillips’ original request to the OPA, the Tar 
Commission, with the assistance of the OPA, ' 
sues its long awaited report, and, on the basis‘ 
the Commission’s report, the OPA immediate 
denies the unanimous request of the oil indust 
for an increased price for crude oil. 
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oil producers properly contend that this de- 
cision jeopardizes the existence of “small business 
-"\in the oil industry; it definitely prevents 
ion from obtaining adequate supplies of 
‘ xecessary for fuels, lubricants, aviation gas- 
oline, 4oluene, butadiene, and other vital produc- 
tion. ‘his may prove the beginning of our next 
rational scandal. 


‘he following comments are pertinent to the 

& Commission’s report on “Crude Petro- 

- (A) The Commission expended much 

« and effort gathering data on oil production, 

lymes, and costs, which are difficult to obtain; 

his the Commission deserves commendation. 

the report are assembled some useful data, 

y. ch may be used as part of a more comprehen- 

sive and factual study. Unfortunately the poor 

mechanical presentation of the report will un- 

doubtedly reduce the wide circulation and inten- 
sive reading which it deserves. 


The report presents a most plausible case, sup- 
ported with much valuable data, demonstrating 
that crude oil prices should not be increased. The 
report's glaring weakness, however, is that it did 
not go far enough, either in time or in subject 
matter. It did not deal with the operating con- 
ditions of the vast majority of the wells in this 
country; it did not deal with current war costs; 
it did not consider the inevitable future of the 
present wells; it did not consider our country’s 
dire need for oil to perpetuate its existence in war 
and in peace. These omissions prevent the draw- 
ing of logical, factual conclusions from this re- 
port. 


(B) Any report is not true and valid which: 
(a) fails to consider and reflect the operating 
conditions surrounding 30 percent of the produc- 
tion from 49 percent of the wells owned by 87 
percent of the oil producers; (b) fails to allow 
for differences in operating conditions, varying 
so greatly even among the 13 percent of the pro- 
ducers, producing 70 percent of the oil, who were 
considered in the report; (c) starts back three 
years for data and then consumes one and a quar- 
ter years to present them; the age of these data 
varies from 414 to 1% years—none of them is 
current. The data were already invalid and un- 
representative when the report was started in De- 
cember, 1941, because the war had begun to 
change every industry ; now, 114 years later, these 
data are only historical, and have no current 
value in determining today’s war costs in 1943. 


(C) The present net costs listed in Table 1 of 
the report are the costs at which four tenths of 
one percent (26 out of 20,000) of the producers 
produced, in 1941, 50 percent of this country’s 
oil. But oil was available then, and still is avail- 
able, from the other 99.6 percent of the producers 
who daily produce 50 percent of the oil. Our 
nation needs every drop of oil it can obtain, par- 
ticularly from this 99.6 percent of the producers. 
but the government, in all fairness, should not 
compel these producers to produce oil at a loss 
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and thereby confiscate their capital and liquidate 
their business. 


If the OPA, guided by this report, sets its ceil- 
ing price for crude oil at that price which allows 
only 0.4 of 1 percent of the producers to con- 
tinue to operate, what is to become of the 99.6 
percent of the oil producers who cannot operate 
at these low prices? Is the government going to 
crush them out of business and deprive them of 
their livelihood on which they have spent many 
years? 


(D) The 400,000 oil wells in this country pro- 
duce 3,800,000 barrels per day—an average of 
9.5 barrels per well per day: 88 percent of these 
wells—363,000—are pumpers; 315,000 of these 
pumpers—87 percent—as classed as “strippers,” 
marginal wells whose income too frequently does 
not equal their operating expenses, because the 
government compels the producers to sell their oil 
at such a low price that the producers barely 
cover their costs. Each day dozens of these wells 
are being abandoned because the low prices for 
crude oil prevent continuing their operation. 
Nearly 10,000 wells were abandoned last year; 
over 72,000 were abandoned in the last eight 
years of government contact with the oil industry. 


Authorities estimate that only one-third of the 
total oil in a well is recovered by primary pro- 
duction methods (from the stages of “flush,” then 
“pumper,” then “stripper’’) and another third is 
available by secondary methods. As time passes, 
every well gets older, ultimately reaches the 
“stripper” stage and suffers abandonment or 
yields increased oil by secondary recovery. 


Under the present price ceiling of the OPA, more 
wells each day enter into the “stripper” class and 
more “stripper” wells are abandoned. Today’s 
profitable wells become tomorrow’s ‘ 
and the next day’s abandoned wells. 


‘strippers”’ 


(E) The present 315,000 “stripper” wells pro- 
duce over 200,000,000 barrels of oil a year—an 
average per well of 1.93 barrels per day, of 705 
barrels per year. Each well’s output is small but 
their combined total production supplies more oil 
to the United Nations than did Russia, or Vene- 
zuela, or Mexico, or any other country outside 
the United States, in the last pre-war year. In 
these war-hungry years, we look with hopeful 
eyes toward each of these other oil-producing 
countries, while our “stripper” wells, which the 
present price ceiling is causing the oil industry 
to abandon by the tens of thousands, produce 
more than any one of these other countries. 


These “stripper” wells produce an amount of oil 
equal to two months of each year’s total supply. 
Since this nation needs every drop of oil it is pos- 
sible to produce and transport, what would our 
nation do for oil during these two months if we 
continue each day to shut off the production of 
more of these “stripper” wells? Shall we shut 
down our industries and our living for two 


months? Shall wes stop the war for two months? 
Hitler has sacrificed millions of lives and dollars 
in a vain effort to obtain from the Russian Cau- 
causus much less oil than these “stripper” wells 
produce each year in this country; and yet the 
present price ceiling accelerates the abandonment 
of this precious oil. 


(F) The report makes no allowances for the 
additional costs which the individual producer as- 
sumes to develop “wildcat” wells, to drill eight 
holes to get one producing well. It presents a 
table showing that only 23 percent of the wells 
drilled failed to produce oil; that figure of 23 
percent includes “development” wells on proven 
acreage, and does not represent “wildcat” wells 
alone, which have a record of successful comple- 
tion of perhaps 13 percent. 


The costs shown in Table 13 of the report under 
“General Overhead and Administrative Ex- 
penses” included the costs for “‘wildcatting.” 
Domninant consideration, however, was given in 
the report to the costs of the larger oil producers 
most of whom have also facilities for transporta- 
tion, refining and marketing, and to whom pro- 
duction is only one of several functions; “wild- 
cat” wells represent a comparatively smaller per- 
centage of their total production operations, 
whereas “wildcat” wells, with all their hazard 
and extra costs, represent a considerable share of 
the total operations in the sale function of the in- 
dustry conducted by the average individual pro- 
ducer. 


Anyone familiar with the oil industry knows that 
75 percent of the “wildcat” wells are promoted 
and developed by individuals. The preliminary 
geological work, the acquisition of the leases, and 
the assembling of the area is most freanently han- 
dled by an individual. After the provram is as- 
sembled, the individual “sells”’ part of his “deal” 
to various oil companies for varying considera- 
tions, all of which involve financing and assistance 
of some character. The creation and promotion 
of the plan are done by the individual ; much of 
the financing is done by the oil companies. 


The Tariff Commission’s report omits any con- 
sideration of these factors and excludes these 
necessary individual producers who, with others, 
constitute the 87 percent of the oil producers who 
were not considered in this report. 


(G) It has been estimated authoritatively that 
these present “stripper” wells contain over 4,000,- 
000,000 barrels of oil. 


wells will lose for this nation an amount equal 


Abandonment of these 


to three years’ total national oil production at 
our present rate, because it will eliminate them 
from secondary recoverv. Can we afford to be 
so prodigal with our oil as to discard three years’ 
production? And yet, these present low prices of 
the OPA are doing exactly that—throwing away 
4,000,000,000 barrels of oil available from these 
small wells by present production methods and 
by secondary recovery. 
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(H) The fundamental difference between the 
conclusions of the Tariff Commission’s report and 
the conclusions of experienced oil men is that the 
price for crude oil should be based not on the 
most efficient operator’s lowest cost of producing 
today a barrel of oil but rather should include the 
cost of keeping the majozity of this country’s oil 
wells alive and functioning, not only as sources 
of today’s oil but as sources of next year’s oil 
(when oil will inevitably be scarcer and higher- 
priced) and should also include adequate com- 
pensation for the extra cost and risk incurred in 
developing new sources of production. 


This latter contention, implemented by facts, is 
based on the realization that our present oil pro- 
duction is not enough to support our war needs 
and the remnants of our civilian economy. In- 
dustry, and government, therefore, must adopt 
all means to keep in production this country’s 
presently producing wells, obtain all available oil 
from them, and must continuously develop new 
sources of additional oil for our present and fu- 
ture needs. The cost of crude oil, therefore, 
should be determined as the cost necessary to 
keep the maximum number of wells producing 
the maximum volume of oil for the maximum 
length of time by all methods possible, and must 
include adequate margins to provide additional 
supplies. The cost of oil cannot, with any meas- 
ure of reason, be set arbitrarily by the govern- 
ment as the cost for the most efficient producer 
to produce oil most cheaply from the fewest num- 
ber of today’s wells, and cannot be set so low that 
it takes no consideration of the additional cost to 
provide necessary continuous supplies for the fu- 
ture. Failure to consider adequately this funda- 
mental distinction—which might be novel to the 
OPA and the Tariff Commission—is the basis 
of the erroneous conclusions contained in the re- 
port of the Tariff Commission. 


(I) The entire report of the Tariff Commission 
and the present attitude of the OPA seem to run 
counter to the publicized philosophy of our coun- 
try for the past ten years; the oil industry con- 
tends that the OPA is attempting to crush the 
“small business man” —the individual producer— 
out of the oil industry. 


The NRA was evolved to protect the small busi- 
ness man; it raised prices and provided an “um- 
brella” to shelter the weak and the strong. The 
WPA sheltered those who were no longer em- 
ployed or employable. While much boondoggling 
and leaf-raking resulted, and, in some cases, de- 
based political advantage was taken of human 
misery to produce millions of votes at a cost of 
billions of dollars, much social value in the re- 
habilitation of human beings, and much more 
economic value in the reconstruction of business, 
resulted. 


The “‘ill-fed, under-nourished, poorly-housed one- 
third of our people” has been emphasized for ten 
years; “marginal” human beings and their activi- 
ties have been the recipients of most of our gov- 
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ernment’s beneficial attentions. They have been 
maintained in business, at taxpayers’ expense, in 
violation of all laws of economics, the competitive 
system, and the customs of the human race from 
the beginning of time. And, much good has 
resulted. 


Now, the OPA, through this Tariff Commission 
report, gives consideration not to “the common 
man,” not to “the marginal producer,” but only 
to the top 0.4 of 1 percent of the oil producers 
—and dictates that those oil producers of the re- 
maining 99.6 percent, who cannot operate as 
cheaply as the 0.4 of 1 percent must ultimately 
have their business confiscated by their own gov- 
ernment. Curious oil men wonder: Why this 
attitude on the part of the OPA? Why does 
OPA want to “reform” the ‘‘reform move- 
ment’? Why apply the harsh policy of “survival 
of the fittest’ only to the oil industry? Why try 
to prevent these “small business men” from pro- 
ducing oil from their own wells, when our coun- 
try so vitally needs all oil possible? These oil 
men contend that if we need oil, why not use the 
proven, effective methods used in the oil industry 
in the past war, and used by the OPA and other 
government departments in this war, to stimulate 
production in every industry except the oil in- 
dustry?” 
* * * 

No matter what the equitable decision might be 
regarding a price increase for crude oil, the an- 
swer to this problem of obtaining the oil which 
the “small business man” produces, at somewhat 
higher cost that his bigger competitors, is em- 
phatically and definitely not a subsidy. No one 
who has studied the question wants a subsidy, 
not even the proposed recipients of the subsidy— 
the oil producers themselves. The government 
has never before known of proposed recipients of 
governmental subsidies being opposed to receiving 
them. That reason alone should convince the 
OPA that a subsidy is most unsound. The use 
of a subsidy would precipitate such a parade of 
chiselers and promoters to the OPA offices that 
even Washington would be startled and 
swamped. Every “sharper” who could beg, bor- 
row, or steal some acreage would try to start a 
“wildcat” on it; he would have everything to 
gain and nothing to lose. If it was a well, he 
would sell his oil to the government; if it was 
a dry-hole, the government would pay for it. 


Charges of favoritism and political patronage, and 
undoubtedly scandals, would follow in the wake 
of subsidies, and the final cost would be tre- 
mendous. Some subsidy payments would be made 
for worth-while promotions, but the “pork- 
barrel” instinct seems to have been so success- 
fully inculcated in this country by the govern- 
ment in recent years, that undoubtedly many 
projects for wildcat drilling would be submitted 
to OPA which no self-respecting wildcatter 
would dare to submit to experienced oil men for 
their financial participation. The resultant cost 
would be colossal, with much of the money spent 
to purchases not oil, but “dry holes.” 


The present producer, being a small business 
man, would fear contact with any Washington 
bureau, he would go his own way, pulling and 
abandoning wells where he could not make them 
“break even,” and trying to drill occasionally, 
without the opportunity for success and profit, 
to which he has been accustomed. 


The total result would be millions of dollars 
paid out by OPA as subsidies, at one end of the 
production function in a vain attempt to add oil, 
from promoted, imaginary, non-existent wells, 
while, at the other end, the producers, continually 
losing money, because of the low price for crude 
oil, shut down actually producing wells—more 
dollars out and less oil in. 


Of subsidies, Judge Cole wrote in his report to 
President Roosevelt: 


Of the “bonus-for-new-well” subsidy: “Such an 
offer would not be sufficient incentive, unless the 
amount of the bonus was disproportionately large, 
The discovery would not add materially to the 
nation’s reserves, because, once discovered, unless 
the wells were large, the field would not be de- 
veloped under the present price of crude oil.” 


Of the “percentage-of-cost-of-dry-hole” subsidy: 
“Tt is a payment for failure, bad judgment, or in- 
competency, and subject to the further objection 
that an operator would be encouraged to plug 
and abandon small wells to secure the bonus.” 


“Subsidies,” Judge Cole comments further, “are 
subject to endless delays and hazards of favor- 
itism.” 
. + - 

The obvious answer to this problem of increased 
payments to oil producers is to eliminate any 
further consideration of a subsidy and to raise the 
price of crude oil enough to cover the cost of pro- 
ducing as much oil as the country needs plus a 
small wartime profit to the producer. All au 
thorities agree that it is most inequitable and it 
is confiscatory for the government to set a price 
for crude oil or any other commodity below the 
cost of producing it; it is most indefensible when 
the government’s own data indicate that the price 
set is much below the cost of production. 


The average figures set by the Tariff Commis 
sion’s report for the year, 1939, 1940 and three- 
quarters of 1941 represent the then cost price for 
producing about: 50 percent of the oil by 0.4 per- 
cent of the producers. If OPA uses such data to 
fix the price for crude oil, it can justly be claimed 
that OPA is confiscating the business of the in- 
dividual producers who produce the remaining 50 
percent of this country’s oil. 


It cannot truthfully be stated that an increased 
price for crude oil would enrich the large oil 
companies—‘“‘the majors.” Of the 18 integrated 
oil companies—having production, transportation, 
refining and marketing—with each doing an an- 
nual business of over $50,000,000 per year, 14— 
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and they represent the largest companies—must 
buy crude oil—from 20 percent to 99 percent of 
the:r crude oil requirements—from other smaller 
producers because they do not produce enough oil 
themselves; a rough average for the whole group 
is that they buy two barrels for every one they 
pro‘uce. A price increase would actually cost 
these oil companies millions of dollars. 

Be-des, almost all of whatever profits might re- 
sult from equally necessary but smaller increases 
in the prices of refined products, would return to 


the zovernment as taxes. A recent study shows 
that rhe ratio of net income to invested capital 
for these “major” oil companies was 26.4 percent 
less than the average for over 1,100 other com- 
panics in other industries, for eight pre-war years, 
and now undoubtedly is further reduced by in- 
creased war costs and fixed price ceilings. 


Some few opponents of a crude price increase 
propose a change in approved accounting prac- 
tices regarding the handling of depletion allow- 
ances and intangible drilling costs. Such deple- 
tion allowance is common to all mining opera- 
tions—coal, copper, zinc, sulfur, lead, iron, etc.; 
it represents a percentage of depletion determined 
and proven by experience as necessary and equit- 
able to provide for the continued “liquidation” 
of an irreplaceable fluid asset. The allowance 
for oil is slightly higher than for coal, copper, 
zinc, lead, iron, and sulfur because while coal, 
sulfur and the metals remain stationary after dis- 
covery, the fluidity of the oil allows it to flow 
away from the producer’s property. 


The reduction of the depletion allowance would 
perform no useful service now toward increasing 
production but would only serve to precipitate 
additional financial problems for the industry. 
Above all, tampering with the depletion allow- 
ance for the larger oil companies would not solve 
the present problem of providing a price for crude 
oil adequate to defray the production costs of the 
small producers. The larger oil companies are 
already spending millions of dollars each year 
attempting to discover new reserves of oil. On 
the other hand, the small producer—producing 
50 percent of this nation’s oil—needs a higher 
price for crude because the combination of the 
present ceiling price and the depletion allowance 
per barrel on the small number of his barrels of 
production does not yield enough total dollars to 
enable him to pay his costs of production, amor- 
tize his investment and have enough dollars left 
with which to “wildcat” for new reserves of oil. 


Any suggestion, at this time, to change such de- 
pletion allowances for the various mining indus- 
tries such as oil and coal displays, in the words 
of the House Petroleum Subcommittee, “a lack 
of that sympathetic understanding which is es- 
sential for the proper encouragement of produc- 
tion, and shows a lack of coordination in high 
places of government.” 


Effo-'s to change now, during this critical war 
period, a 25-year old proven successful practice 
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which was started during the last war to encour- 
age production and has benefitted this country 
ever since, would prove a distinctly unpatriotic 
dis-service to our nation. This is so, not only be- 
cause the imminence of its reduction would un- 
doubtedly retard production—since the produc- 
tion of “mined’”’ products requires ample deple- 
tion allowances and cannot be conducted without 
them—but also because the discussion of any such 
suggestion to remove so important a support for 
their operations would distract the executives of 
all companies in various mining industries from 
their main task of producing vitally-needed prod- 
ucts to win this war. 


Opponents of a crude price increase state that an 
increase would cause inflation. That argument is 
specious, because the same authorities—OPA— 
which limit the price also limit the distribution 
of petroleum products to consumers. Inflation 
arises by having surplus dollars in consumers’ 
hands and surplus commodities available for pur- 
chase by consumers. No one can soundly believe 
that petroleum products could add to inflation, 
because rationing prevents consumers from ob- 
taining the products. Where the consumer can- 
not obtain the products, there can be no inflation 
caused by those products. 


Judge Cole, in his report to President Roosevelt, 
commented : 


“With the restrictions which are now going into 
effect on the unessential uses of petroleum prod- 
ucts, all oil consumed becomes an essential war 
product and cannot be considered in the category 
of any other product consumed by the public that 
might be a contributing factor toward general in- 
flation. Inflation has already taken place in every 
other commodity except oil, whose price is three- 
fourths of 1926, the fixed standard year for 
commodities.” 


Further, the Bureau of Labor Statistics Index for 
Wholesale Prices shows that, in 1939, oil was 
52.2, while other commodities were 77.1 ; in 1942, 
oil was 59.8 while other commodities were 98.8. 
In other words, the prices of other commodities 
were not only 48 percent higher in 1939, but, to 
the end of 1942, had risen 28 percent while oil 
had risen only 14 percent. 


The OPA has just announced that present prices 
for all commodities are “only 39 percent above 
September 1939”; the oil industry wishes the 
price for crude oil was. 


The Secretary of Agriculture has just announced 
an increase in the price of milk “to stimulate 
increased production.” 


The OPA has frequently raised prices for manu- 
facturers in various industries. Just recently 
OPA raised the prices the government is paying 
to Chrysler Corporation for its marine engines— 
engines to be run by oil, while oil production is 
being curtailed by the fixed price ceiling of OPA. 


OPA recently raised the price of anthracite coal 
50 cents per ton—and coal is used in large vol- 
umes by the consumers while oil is used chiefly 
by the government, or on the government’s in- 
dustrial business. Coincidentally, this price in- 
crease immediately preceded John L. Lewis’ de- 
mand for 50 cents more per day union dues— 
an added $6,000,000 per year, which, through the 
check-off, is merely added by the coal operators 
to the price of coal. Of course, the additional 
50 cents per ton was ample to cover the financial 
donation to Lewis. 


The recent ruling of the Office of Economic 
Stabilization decreeing a 48-hour week materially 
adds to inflation without increasing production in 
the principal industries whose equipment is al- 
ready operating at a maximum. For those who 
worked a 40-hour week—and that was charac- 
teristic of many operations in the oil industry— 
eight hours additional, at time-and-a-half, pro- 
duces a 30 percent increase in pay for already 
swollen pay envelopes and accelerates costly 
inflation. 
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So many other-activities of the government re- 
sult in price increases which directly produce 
added inflation that it cannot be accurately re- 
ported that indisposition to approve price increases 
prevents the OPA from increasing the price of 
petroleum and its products, which would have a 
negligible effect, if any, on inflation. 


Opponents state that a price increase for crude 
would raise the price which necessary users would 
pay. Assuming that a price increase, recom- 
mended by some producers, of 50 cents per barrel 
resulted, the necessary increase in the prices of 
refined products would be very small—1% cents 
per gallon. No necessary user of petroleum prod- 
ucts is going to believe that 114 cents a gallon 
is even a “price increase” compared with the price 
increases which the OPA has allowed on other 
commodities. Besides, 114 per gallon on four gal- 
lons—or less—per week would approximate five 
cents per week—an inconsiderable sum these days 
of multitudinous billions of dollars. 


Opponents claim that a crude price increase 
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would raise the price of refined products to the 
government. The government purchases, directly 
or indirectly, most of the petroleum products— 
directly for the equipment of the armed services, 
or indirectly for equipment manufacturers, or 
their employees. 


The opponents of a price increase are the pro- 
ponents of the “subsidy” idea. They fail to real- 
ize that in either case the government pays for 
the increased oil production—by the subsidy, in 
an unsound, political manner, universally con- 
demned, or by a price increase, in the normal 
usual American manner, universally approved by 
government and used by the government in every 
industry—except the oil industry. 


Thirty-thousand wells—the number drilled in 
1941—costing $25,000 each—a fair average— 
would total $750,000,000 for governmental sub- 
sidies for drilling. $750,000,000 is 50 cents per 
barrel on 1,500,000,000 barrels of production 
slightly more than our 1942 production. The 
financial cost would be the same, but with sub- 
sidies the nation would get dry-holes, with a price 
increase the government would get oil. 


Fifty cents per barrel on 1,500,000,000 barrels 
is $750,000,000, which is less than 7/10 of one 
percent (0.007) of our 1943 war budget, total- 
ling $109,000,000,000, recently recommended by 
the President. Should OPA—or anyone—try to 
save 7/10 of one percent of our budget and run 
the very grave risk of wasting the remaining 99.3 
percent of our war budget, and losing the war be- 
cause of inadequate supplies of oil ? 





Remember, $750,000,000 is less than 2% days’ 
cost of this war to our country! Even if the extra 
cost to obtain adequate supplies of oil was seven 
percent, or even 70 percent to win this war, it 


would be well worth the cost. 


The philosophy of purchasing supplies in wartime 
lays less emphasis on “‘How much does it cost?” 
and more on “Can we get it?” Oil is necessary 
to wage war; it is absolutely essential to have 
oil to win the war. As Woodrow Wilson once 
remarked, “It costs much to win a war; it costs 
much more to lose it.’ Lacking adequate sup- 
plies of oil would cause our country to lose this 


war. 


Opponents claim that a general price increase for 
crude will benefit those producers who carry on 
infrequent wildcatting operations. That is true, 
and as they are enabled to produce more oil at a 
slight profit, they will try to produce still more 
oil at a profit; the natural sequence is increased 
wildcatting operations by all producers. That is 
the primary purpose of a price increase for crude 
—to obtain increased supplies of oil. History 
shows that the volume of drilling increased as 
the price of crude oil rose, and it slumped when 
crude price fell. Producers in the oil business 
want more oil; they will make extra effort to 


obtain it, if they can do so without a loss oj 
their present business. An increase in crude price 
is necessary to urge all producers to produce all 
oil possible. 


The maintenance of stripper wells and the reten. 
tion of properties for development by secondan 
recovery require additional income. Automatic. 
ally, a price increase will keep these wells alive: 
the extent of their activity depends on the amoun; 
of the price increase. Fifty cents per barr<] ip. 
crease in crude would greatly reduce the aban. 
donment of stripper wells, because most of them 
could become profitable; secondary recover 
costs would require perhaps 75 cents per barrel 
increase in some areas. These are developments 
of the future. 


The fact is that OPA knows from its own expe. 
rience that a price increase benefits production 
The OPA authorized a price increase for Penp- 
sylvania Grade crude oil effective March 23, 
1942. The. Pennsylvania producers had specified 
that the then declining rate of production would 
be changed to an increasing rate, if the price in- 
crease was allowed. OPA thereupon approved 
the request. Since then the production has 
mounted to 80,000 barrels per day and has re. 
mained there. The price increase accomplished its 
purpose; it increased oil production. 


The entire question of a price increase simmers 
down to the question “How much oil does the 
government want produced?” If the government 
wants 100 percent of the oil it is possible to pro- 
duce now and to reserve for future use, then the 
price should be set accordingly. If it wants less. 
then set the price less. At present, the price ceil- 
ing is paying for less than 50 percent of the oil, 
according to the Tariff Commission’s report. 


While it is uneconomic to determine the selling 
price of any product by its cost, in the ordinary 
free competitive market, in these days of con- 
trolled economy, where selling price and _ basic 
costs are fixed by the government, some relation 
must exist between the component costs and the 
selling price, or continued losses and liquidation 
would result. 


The Tariff Commission report suggests a basis 


for determining a selling price for crude oil which 
would eliminate the inequities of a blanket price 
increase, and, while not achieving perfection. 
would allow reasonable increases of varying 
amounts to correct some present injustices. 


Suppose that it was intended to provide a price 
basis which would pay for 95 percent of the oil 
and allow a 10 percent margin on this set cost. 
which, after taxes, might approximate, perhaps a 
five percent net profit on sales, some tabulation 
such as the accompanying might result: (These 
data are for January 1939 to September 1941. 
and should be corrected accordingly for 1943 dif- 
ferences; they represent only the main geograrhi- 
cal divisions listed in the report, others might well 


be used). 
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OSS of TABLE I would seem to indicate a supply ample to last 14 
"Price Keport’s Cost Required Price Deficiency years. Such is not the case. These wells are now 
ce all at which 95% Plus 10% Selling Sept. on Basis of producing at their maximum. Any attempt to in- 
Ma oil is produced margin Price 1941 Comm. Report . . a 
= crease production beyond their maximum, would 
California $1.17 0.12 $1.29 $0.99 $0.30 undoubtedly seriously jeopardize the recoverabil- 
eten- Re ‘*. Rear ncenge 4 lf: 0.96 0.10 1.06 0.89 0.17 ity of the remaining oil. Such present forced pro- 
idan Mid re ma 1.28 0.13 141 1.10 0.31 duction would reduce by perhaps one-third the 
natic- Okla.-Kans.-La. 1.44 0.14 1.58 1.13 0.45 total oil available when scientifically produced at 
alive: \ kansas 1.15 0.12 1.27 0.91 0.36 the optimum rate. 
ount New Mexico 1.08 0.11 0.19 0.92 0.27 
l in. ‘ \ Tississippt = aoe 7a re oe Reserves of 20 billion barrels are available, but 
iban. “s ss ; y - bi — some of that oil is unobtainable for 30 to 50 years 
them ~ \Mich.-Ind.-Ky. 1.80 0.18 1.98 1.28 0.70 more. 
very Ohio-W. Va.-Penna.-N. Y. 2.86 0.29 a5 2.40 0.75 
— Nore 1—Leuisiana and Arkansas—used data from Note 5—According to Tariff Commission report, pro- “rem 1SS4, he muniber pe og oil fields 
rents Pariti Commission report showing costs at which 90 duction costs have increased 10 percent and produc- has increased but the barrels of oil as reserves 
percent of oil is produced. tion volume decreased 6 percent from September 1941 ultimately obtainable, per field, has decreased 
Note 2—Mississippi and Illinois—costs have _mate- to June, 1942. Cost increases have been still greater from 20 million barrels per field in 1934 to 1.2 
expe. oe rasa since September 1941, greatly altering since June 1942. million barrels per field in 1941. 
ae , ‘ ie vr ; Note 6—A weighted average of production—price in- 
“enn- Note 3—Mississipp1 and Illinois—Market price, as of creases for the entire United States shows a general In 1937 and 1938, the fields averaged 12 million 
» 24, nad af ell pe 10 ‘percent ‘aiediene - price increase requirement, according to above data, barrels of reserves; it would require 125 fields 
“ified 4 Herons > enfihet Posen ge A equal to $0.356 per barrel—a total of $493,000,000, , vane ‘ 
a ee sea sates vam eal on so tice Theos : rr = - l2 million — each ba ord a 
; ‘ reserves constant, in the tace of oul production 
‘ i These calculations are merely a starting-point ; wildcat well now adds to reserves only about one- of 1,400 million barrels per year from these pres- 
= they are not intended as the final figures, because quarter or 27 percent as much oil as former wild- ent reserves, 
has they are historic and inaccurate at present, and cats. That means that we must drill not one- 
“a need adjustment for present war conditions, and half ('%) as many wells as formerly, as is pro- Few fields discovered in 1942 will ultimatel 
oe for changes which have occurred, particularly in posed for 1943, but four times as many wells to yield even 10 million barrels; most of them will 
Illinois, since that time. But they do present a maintain our reserves at a constant level—with- equal less than half that amount. 
aii basis for study and thinking. out even considering any excess demands by war. 
s the ; . | 700 
slit What are the facts about this petroleum situa- Our primary task is to get oil. To measure our 
pre tion? From governmental, and other reliable success, we should count not the number of wells PROVED RESERVES 
1 the Ay Sources, are presented the following: drilled, but the number of barrels of oil obtained. Ww PO 
an We should change our requests for steel, so that ILOCAT DRILLED 
ceil: 1. The average demand for crude oil during they are based not on “tons of steel” but on 
az 1942 was 4,150,000 barrels per day. The pro- “barrels of oil obtained to maintain our reserves.” 
duction averaged 3,800,000 barrels per day; a 
shortage of 250,000 barrels per day. Our stocks 4+. Since 1938, we have taken from our under- 
lies of crude petroleum and its refined products de- ground reserves (by our annual production of oil 
ness clined in 1942 by over 75,000,000 barrels. from existing wells) about twice the amount each 
oak year which we have added to our reserves by our 
basic 2. In 1941, the industry drilled 30,000 wells; "ew discoveries of wildcat wells, i.e. our with- 
elas in 1942, only 18,000 waite Weh an increased drawals from reserves have been twice our addi- 2 
| the demand for petroleum for war purposes, 12,000 tions to reserves, for each year since 1938. N 
ition tewer wells were drilled. Q 
To maintain our present reserves of 20,000,000,- \ 
In 1943, it is proposed that a further reduction — barrels, un Sep Cane of cur pameant quenee ae » 
basis ot 2,000 wells be suffered, and that only 16,000 mand for 1,400,000,000 barrels (which will be Co 
hich wells be drilled—4.500 “wildcats” pet 11.500 increased materially by war demands), consider- 8 
yrice development wells—equal to one-half the number ing that each wildcat well would add only 216,- S 
tion, in our last pre-war year—not twice the number, vad barrels re Pe ee should drill, 0 0 2 
ving tind ven. beet bare minimum, 7,000 wildcat wells—not 4,500 N 
wildcat wells, a mere 60 percent of our needs. N 
3. New “wildcat” wells now contain only about ; ee 
yrice one-quarter as much reserve oil as wildcats drilled Obviously the point is close at hand, where the 
oil three years ae, Ecnmine tila calle: utilization of steel for other purposes than the 
~ost, : more vital purpose of obtaining oil, and thereby 
psa a wixerage Number | “New itecerves, providing only 60 percent of the necessary oil re- 
tion naan a pa ; serves, will result in our ships, planes and tanks 
hese 192-1941 2963 216 000 lacking adequate supplies of fuel and lubricants, 
041. Retest ——- a and our military operations being curtailed 
dif- “, 1936-38 Period 30% age, through lack of oil. 
phi- 
yell Ciearly, “the law of diminishing returns” has set 5. Reserves of 20 billion barrels, compared with 
in) the oil industry’s exploration work. for each annual production demands of 1.4 billion barrels, ae 1937 1938 1939 1940 1941 1942 
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7. Since reserves are available only over a period 
of years the problem of keeping current produc- 
tion constant is a particularly difficult job, for 
only a small percentage of the total oil recover- 
able from new wells is available in the first year 
of operation. 


The 11,500 development wells will not add to 
our known reserves, but will continuously draw 
on these reserves in order to provide increased 
production for war purposes; they will accelerate 
the drafts on our dwindling reserves and speed 
the day of scarcity of our oil. The production 
from our present wells would be, on the basis of 
1941 production equalling 100 percent: 


Sen wees 100% 
i Sere 99% 
ee 


To keep our present production at its present vol- 
ume, without considering any increase for war 
demands, requires the following additions: 


1943 600,000 bbls. per day 

216,000,000 bbls. per year 
1944 960,000 bbls. per day 

346,000,000 bbls. per year 
1945 1,400,000 bbls. per day 


504,000,000 bbls. per year 


8. The foregoing data refer to the problem of 
obtaining oil to satisfy national consumption only, 
without any increases due to war demand. Con- 
sumption in 1942 exceeded 4,150,000 barrels per 
day. Some government officials estimate that, 
during the next year, the increased demands for 
petroleum products for war purposes alone will 
exceed 1,000,000 barrels per day. 


Such huge war demand could be satisfied only 
by severe curtailment of our civilian needs, which 
before the war exceeded 3,500,000 barrels per 
day, and so far have not been reduced by over 
30 percent. Total needs for both military and 
civilian purposes could well exceed 4,500,000 bar- 
rels per day—a total of over 1,640,000,000 bar- 


rels per year. 


9. Approximately 250 geological crews with 
seismographs and other scientific devices, were 
utilized last year by oil companies at a total cost 
of almost $20,000,000 trying to locate new oil 
fields in this country. Such intensive search pro- 
duced very few new fields—all of them small. 


Indications are that future additions to oil sup- 
plies will be found largely in stratigraphic traps; 
their location too frequently is the product of 
“hit or miss” drilling operations, as exemplified 
by several such fields, and not the result solely of 
scientific exploration. 


10. During the height of the last war—in 1918 
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—the demand for oil for all war purposes of the 
Allies and for civilian demands was approxi- 
mately 1,000,000 bbl. per day or just about equal 
to the current production. By next year, mili- 
tary demands and reduced civilian needs may con- 
servatively exceed 4,500,000 barrels per day. To- 
day’s production is 3,800,000 barrels per day. 
Since 1918, our demand has increased 414 times, 
our production has multiplied less than four 
times. We simply must get more oil. 


The price of Mid-Continent crude in April, 
1917, when the war started was $1.70 per bar- 
rel; it was raised to $2.25 by April, 1918, and 
remained there during the war. So successfully 
did the American oil industry respond in the last 
war that a British statesman rejoiced, ““The Al- 
lies floated to victory on a sea of oil.” Price in- 
centives were offered; the oil was obtained. 


Let us look at the materials aspect of this picture. 
Steel is very precious; it must be apportioned to 
those uses which are most productive of good 
means to assure a speedy victory. No one use 
can demand all the steel, or even a disproportion- 
ate amount of it; conversely, no essential use 
should be denied below the level where national 
safely may be impaired. That problem faces the 
dispensers of steel to the oil industry. 


Seven thousand wildcat wells each year are neces- 
sary to maintain our reserves balanced against 
our demands; less than 7,000 wells may be un- 
safe. How far dare the nation go in not drilling 
wildcat wells? Four thousand five hundred wild- 
cat wells can hardly be considered adequate. 


The lack of steel for new wells, however, compels 
the oil industry to work harder to retain its pres- 
ent producing wells and forces a recognition of 
the inter - relationship between supplies of steel 
and price of crude oil. The unavailability of- the 
necessary quantities of steel to assure adequate 
new oil production forces the decision to increase 
the price for crude oil to save the oil in “stripper” 
wells which otherwise may be prematurely aban- 
doned and forever lost to recovery. 


If the nation is so short of steel that it cannot 
drill enough new wells to bring enough new oil 
into the industry, then it seems the height of wis- 
dom to spend some few of this country’s extra 
dollars to retain in the industry the old oil which 
it already has in “stripper” wells, and the oil 
available by secondary recovery methods. If we 
are “short” on steel, then we must spend some 
of our “long” dollars. 


When sufficient steel is not available to drill the 
minimum number of wells absolutely needed to 
supply oil for war, then a price rise becomes ab- 
solutely mandatory to retain in usable form sev- 
eral billion barrels of precious oil equal to four 
years’ present total production—which we now 
have available — available only if we raise the 
price to cover the cost of obtaining it. 


But we cannot delay any longer, no matter what 






' 
our course of action. About two years elapse b.. rs 
tween a field’s discovery well and the availability 4 
of volumes of production; about two years clapg 
between the start of secondary recovery activitig 
and the obtaining of satisfactory volumes of oil, 
Drilling additional wildcats and raising the prigg 
of crude oil—both must start now, if we want 
additional oil by 1945. 
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Any hesitancy to allocate steel for the production 
of oil should now diminish; any hesitancy to offer 
an increased price for crude oil as an incentive 
for its increased productions should now vanish, 
The restraining considerations caused by the com 
plex relation of this price increase to the refining 
and marketing branches and to the entire civilian 
economy have now been swept away by, and sac 
rificed to, the more important considerations of 
war and essential victory. 












































Almost every industry has received a price im 
crease to “stimulate increased production,” ex 
cept the oil industry. The price of crude oil 
should certainly be raised to the point where the 
price paid covers the expenses of obtaining the 
oil, and yields a small reasonable profit to the 
producers—the same incentives as the same gov- 
ernment officials offer to every other manufactur- 
er of war supplies to obtain the same result—in- 
creased production to assure adequate supplies to 
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guarantee victory. Maki 
squal 

Recently the producers of solid fuel—coal—went i 
on strike to obtain increased wages of $2.00 per a0 
day, although their contract did not expire for and t 
several more months. Regardless of how justifi- branch 
able such a strike was on its merits, it received #0" 
universal public condemnation, because it was a 
I ( 


called during wartime. 
substa: 


by oil 
report 
sisting 
Belith 
J. He 
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The oil producers of this country are staunchly 
patriotic; they have proven it, and are daily con- 
tinuing to prove it. Everyone knows that they 
would never strike against their government. 
How much longer they can continue to operate 
at a loss Heaven only knows. They will continue, 
however, to produce oil as best they can for their 
government, and for the benefit and salvation of 


Whil 
the men in the armed services. pectat 

share 
From the viewpoint of national interest the prob- fjadded 
lem presented by the existing oil situation is not JRwork: 
one of enabling oil producers to operate at a fhelpir 
profit, or even of keeping the small producers [§just 
alive, except as such action is necessary to insure fMthe w 
a steady flow and dependable supply of products [§ploye 
imperatively demanded in order to conduct the [the c 


war to a successful finish and to win a decisive JM)oint 


victory for the United Nations in the cause to tor | 
which millions of men in many lands have pledged Jin w! 
their lives, their fortunes and their sacred honor. to th 
It is in this light that the subject should be dealt JJ for n 


with by statesmanlike action along lines of proved Jin th 


effectiveness to assure a continuing supply of the [plan 
one commodity most essential to winning the war #§ not { 
and maintaining the peace to follow. 
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Report of Special Committee Urges 
Management to Impress Upon Em- 
ployees the Essential Nature of 
Their Service in Winning the War. 
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Making a connection, Here the Kelley is being made up onto drill pipe. The Kelley is the 
square shank of steel which is connected to the rotary table for turning the drill pipe. 
Shortage of Manpower in the essential oil industry is a serious problem. 
wen 
) = Loss or MANPOWER to the military services that oil industry workers should not quit their 
for Mgand to munitions plants has been felt in all jobs through the mistaken idea that other kinds 
stif- Mgoranches of the oil industry but has been most of work were more necessary. 
ived gsctious among engineers, chemists, research work- 
was (c's and other specialists — those who are most In the report of the Manpower Committee it was 
needed and most difficult to replace. This in stated that the loss of men had not impaired the 
substance is the statement of conditions reported ability of the oil industry to meet the demands 
by oil companies generally and confirmed by the made upon it but that difficulty was being expe- 
chly report of a special committee on manpower con- rienced in carrying on certain of its activities. 
yee! sisting of John M. Lovejoy, chairman, Sidney “Service units,” said the committee, “such as 
they Belither, J. W. Carnes, N. C. McGowen and drilling contractors, geophysical companies, well 
rent. J. Howard Pew, with J. L. Dwyer, secretary,  acidizing and core analysis organizations, have 
rate Biwhich was submitted to the February meeting of suffered serious depletion of personnel. Techni- 
nuts Bathe Petroleum Industry War Council. cal men in all branches of the industry have been 
“ drawn upon most heavily and are the most dif- 
OF While recognizing that it was the duty and ex- ficult to replace.” 
pectation of the oil industry to contribute its fair 
share of men to the armed forces the committee Certain specific suggestions for meeting unavoid- 
rob- Padded the reminder that “oil workers are war able drains upon working staffs and preventing 
not [#workers” and pointed out that their services in unnecessary shifts in employment were addressed 
at a MBhelping to produce, refine and transport oil are to oil industry management by the committee. 
cers JM just as necessary to the successful prosecution of These may be summarized as follows: 
sure [the war as are the labors of those who are em- 
ucts [¥ployed in the making of armament. On this point 1. Establishment of a company employment 
the f¥the committee’s admonition was supported by a pool. 
isivé fH joint statement issued by Petroleum Administra- 2. Employment of women and older men, with 
e to Mtor Ickes and Manpower Commissioner McNutt examples of the types of oil-company jobs 
ized f¥in which they said, “Oil and natural gas are vital that women can fill. 
nor. —#to this war and it does not help to win the war 3. Investigate the possibility of increasing the 
jealt JB for men who have long been trained and skilled use of non-white employees. 
yved fin this industry to leave their present jobs. While 4. Cease retiring employees who still are able 
the J¥plane-. tanks and ships fight the battles, they can- to perform a job. 
war —#Not ficht without oil to fuel them.” They urged 5. Search lists of former employees over 38 now 
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MANPOWER 
PROBLEM 
of the Oil Industry 


in the armed forces, who may wish to return 
to your company under the provisions of re- 
cent regulations. 

6. Do not attempt to persuade local draft 
boards to defer every employee. Use Form 
42-A for key men and those in critical jobs 
only. 

7. Encourage present employees to find new 
employees among relatives and friends. 

8. Look for new employees among wives of 
young married men going into service. 

9. Relax any rules that 

must resign. 


women who marry 


10. Relax physical requirements to employ phy- 
sically-handicapped people for certain jobs. 

11. Use the Manning Tables developed by the 
War Manpower Commission. 

12. Exhaust all possibilities of upgrading, job- 
break-down, and in-plant training. 

13. Use every effort to obtain deferrment for 
professional personnel, but do not overlook 
the possibility of women for some jobs such 
as laboratory assistants. 

14. Smaller companies and individual operators 
should adopt similar policies modified to fit 
their size, planning in advance for the re- 
placement of employees. 


The committee recommended that oil companies 
use every possible method of informing employees 
of the essential nature of their work in the pe- 
troleum industry, through employee meetings, 
company magazines, special booklets, movies, lo- 
cal advertising, posters, and other means. 


“Petroleum is the very life blood of mechanized 
war,” the report emphasized. “Airplanes, tanks, 
jeeps, submarines, and battleships are fueled and 
lubricated with petroleum. Add butadiene for 
rubber, toluene for explosives, asphalt for run- 
ways, and the underlying importance of petroleum 
in the prosecution of the war needs no further 
presentation.” 


In concluding the letter transmitting its report 
the committee said: 


“This is a job to be done by management. We 
have a great opportunity for service to the nation, 
and a great responsibility. Let us tell our em- 
ployees that they are doing a real war job. Let 
us approach the manpower problem intelligently, 
and solve it within the industry.” 
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LOSS OF SKILLED WORKERS 


Presents Drilling Industry Problem 


Aside from Selective Service Draft 


on Manpower the Curtailment of 
Activities During 1942 Caused 
Heavy Exedus te Other Industries 


—Settled Drilling Policy Needed. 


Brad Mills, Executive Secretary, American 
Association of Oilwell Drilling Contractors. 


Activity in the drilling branch of the oil in- 
dustry fluctuates over a wider range than that in 
other branches of the industry. It may be strongly 
affected by extremes having only nominal influ- 
ences on the production, refining or marketing di- 
visions. This erratic tendency is caused by sup- 
ply and demand, economic conditions, national 
emergencies, and numerous popular conceptions 
or policies that may or may not have a real foun- 
dation. 


For more than 60 years the oil industry has tried 
to adjust itself to the national economy and to 
conditions existing within its own realm. During 
one cycle of a few years the hysteria of exhaus- 
tion has prevailed, during which every operator 
has done everything in his power to develop oil 
reserves to meet an anticipated shortage. During 
a subsequent overproduction cycle the pendulum 
has swung far in the other direction to bring 
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about sharply reduced drilling operations. Thus 
it has been a feast or a famine for a half century, 
giving the drilling branch a very jerky journey to 
say the least. 


The need for accelerating the drilling rate can 
come about quickly. Fortunately, Pearl Harbor 
found this country’s petroleum reserves adequate 
for the moment, but it was obvious that only 
through continuation of a well-rounded drilling 
program could necessary reserves be maintained. 
The urgent need for steel in other vital indus- 
tries has influenced the drilling industry to accept 
a very modest program, one that may soon pre- 
cipitate increased operations to meet actual day- 
to-day petroleum requirements. 


Obviously, it would be much better if a uniform 
drilling program could be carried out from year 
to year, but a sharp fluctuation in demands, de- 
moralization of transportation facilities and a 
shortage of certain basic materials have combined 
to change the entire drilling picture since Pearl 


Harbor. 


One of the most serious problems around the 
average drilling well is the lack of trained men. 
Due to the curtailment of drilling activities dur- 
ing 1942, a large percentage of the personnel in 
this branch of the oil industry has sought em- 
ployment in ship yards, aircraft plants and other 
defense projects, to say nothing of heavy loss 
through selective service. Drillers, firemen and 
floormen have had sufficient mechanical training 
to enable them to fit readily into almost any con- 
struction industry, and they are regarded as ex- 
cellent workmen or semi - technicians wherever 
they are employed. This exodus has confronted 
the drilling industry with a serious labor prob- 
lem, even when operations are far below normal. 
If and when it is necessary to increase the volume 
of drilling to provide a greater production of oil 
for war industries and domestic consumption, 
there may be an acute shortage of trained work- 
men to accomplish the purpose. 


The need for maintenance of efficient oil well 
drilling crews is recognized by all vital United 
States government agencies familiar with petro- 
leum requirements. It is obvious that only re- 
tention of the greater number of skilled employees 
now engaged in the oil well drilling industry may 
a necessary development program be assured. 
The oil well drilling industry already has lost a 
high percentage of its skilled employees during 
the past 18 months, this loss having been occa- 


By BRAD MILLS 


sioned by the combination of circumstances out 
lined in the preceding paragraph. 


Drilling operations have always fluctuated frog 
month to month, depending on numerous factor, 
These booms and shut-downs have been wastefil 
in many ways, since they result in overwork of 
available manpower and equipment during the 
boom periods, and in idleness during the slack 
periods. 


The lack of uniformity among selective servic 
boards in oil producing areas also has resulted ig 
some confusion regarding deferment of certai 
skilled workmen and key men in the oil well 
drilling industry. Generally these boards h 
deferred the necessary employees without q 
tion, but in several instances they have not fulh 
recognized the oil well industry as one vital f 
the war effort. 


A training period of several years is required be 
fore a man can become a driller. Other skilled 
workmen around the derrick require a training 
period of from one to four years. A small per- 
centage of “green” or unskilled men may be used 
in the drilling industry, but any individual drill- 
ing crew must be made up of thoroughly expe 
rienced men. In a 4- or 5-man crew it may be 
possible to run fairly efficiently with one unskilled 
man. Two unskilled men in any crew may caus 
serious trouble, while three men of this type vir 
tually would paralyze operations. 


The War Manpower Commission has stated that 
in the case of former drilling employees who are 
now working in ship yards, etc., it is permissible 
to invite these employees back into the drilling 
industry. The oil well drilling crewman who 
changes to another vital industry has no special 
obligation to this new work, and will be per 
mitted to return to his former job provided by 
doing so he may render an equal or greater ser¥ 
ice to the war effort. 


Top left: Setting drill pipe is a job for specialists 


Top right: Tightening a stand of tubing takes 
muscle skillfully applied. Photo by Clarence? 
Block for Axelson Manufacturing Co. 


Bottom left: Speed in pulling drill pipe comes 
only from long experience. 


Bottom right: Derrick man goes into action pre 
tected by safety belt. Handling a giant hook like 
this is no task for a greenhorn. 
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The several thousand skilled workmen who have 
dritted from the drilling industry into other vital 
industries are scattered all over the United 
States, and would be difficult to contact. Because 
of this it is very important that the industry re- 
tain a high percentage of its present skilled work- 
men, while training as many men as possible to 
replace those lost. 


The shortage of suitable manpower in other in- 
dustries makes it very difficult to obtain unskilled 
workmen for drilling crews. This type of work 
requires strong and intelligent men, and misfits 
from other industries cannot be used under any 
circumstances. Formerly the greatest percentage 
of men in drilling crews came from farms, but 
this source of supply has been virtually exhausted. 


The experienced driller and helper take pride in 
the equipment used, while the green or inexpe- 
rienced helper assumes an indifferent attitude to- 
ward materials now so vitally needed. The efh- 
ciency and morale of a drilling crew rises or falls 
in proportion to the number of new men on it. 


Occupational Bulletin No. 15, issued August 5, 
1942, by the Selective Service System, recognizes 
the drilling industry as one essential to the sup- 
port of the war effort. However, this bulletin 
does not recognize deferment for ordinary “help- 
ers” or “roughnecks.” This omission is due either 
to an oversight or to the assumption that these 
men are not truly skilled. Although they may not 
be “skilled” in a technical sense, they are trained 
men whose replacement by inexperienced men re- 
sults in inefficiency, breakage of machinery, acci- 
dents to persons and property, and an overall 
waste. The so-called “roughnecks” are skilled 
rotary floormen who are almost as important to 
efficient drilling operations as the driller himself. 
It is generally held in all drilling areas that these 
rotary floormen should be listed under critical oc- 
cupations listed in Occupational Bulletin No. 15. 


It is believed that a definite and positive reassur- 
ance from an official source to the effect that em- 
ployees engaged in the oil business are discharging 
their patriotic duty, and that it is their individual 
duty to perform those functions for which they 
are trained, rather than change from job to job, 
probably would have a very stabilizing moral 
effect. Undoubtedly effective rules should be pre- 
scribed to prevent needless shifting from job to 
job within the field of industry merely because 
of temporary and negligible differences in work- 
ing conditions. Eventually such a stabilization 
plan will be applied to all vital industries, if each 
industry is to function most effectively. 


The drilling industry normally employs more 
than 50,000 skilled workmen, but this number 
has been reduced so radically it has been very dif- 
ficult to start new drilling operations in most of 
the producing areas. Should the necessity arise 
for increasing drilling operations materially over 
those of last year, the lack of skilled workmen 
undoubtedly would constitute a serious problem, 
which must be met promptly. 


ut 


Available drilling equipment in the United States 
at the outbreak of the present war was adequate 
for carrying on normal drilling operations for 
some time, with the exception of repair stocks 
and adequate replacement items. With the gov- 
ernment urging the conservation of vital mate- 
rials of all kinds, it has been possible through the 
distribution and division of surplus equipment to 
carry on drilling operations with a minimum of 
new supplies. The service life of a drilling outfit 
is dificult to determine as a single unit, since 
many of the major items last several years and 
other items wear out in a short time. Frequent 
repairs and replacements naturally will be neces- 
sary to carry on drilling operations in any district. 


The drilling industry now is attempting to deter- 
mine actual equipment and material requirements 





Drilling rig representing flex- 
ible and economical power 
combination — two engines 
handle ordinary drilling op- 
erations, All three are joined 
together for hoisting. Photo 
courtesy Unit Rig Company. 


for drilling any specified number of wells needed 
to maintain adequate petroleum reserves. It is 
necessary that organizations actually drilling the 
wells, the proper Washington war agencies, and 
the equipment manufacturers coordinate their 
efforts toward making available these necessary 
materials. Unless actual requirements are antici- 
pated considerably in advance of actual use, ma- 
terial shortages will seriously retard needed equip- 
ment. By fitting the manufacture of repair and 
replacement items exactly to drilling industry re- 
quirements, inventories may be reduced to a mini- 
mum without undue alarm. Assurance that the 
proper replacement items will be available when 
needed will have a beneficial effect on the indus- 
try as a whole. 


The cost of a rotary drilling outfit ranges from 
$25,000 for a light rig to more than $200,000 for 
a heavy Diesel-electric rig. A heavy type steam 
drilling outfit costs about $125,000. Such high 
original costs make it imperative that the equip- 
ment be kept in good working order through con- 
stant replacements. 


The war-time desire of the drilling industry is to 


conserve vital materials, while drilling enoy 
wells to maintain adequate oil reserves and hg ‘ 
together drilling organizations. ~ 


It has been possible to use substitutes where “ 
safety factor permitted, and a reduction in the . 
of scarce metals or alloys has taken place. Q 
equipment is being utilized everywhere and 
service life of nearly every material has bee 
lengthened. 


The Petroleum Administration for War 

called for the drilling of 4,500 wildcats, and Il, 
500 development wells this year. This can be ae 
complished satisfactorily if materials are made 
available as they are needed, or with a minimum 
delay. Only a limited number of large capita 
items will be required, but replacement items 


have become more vital than ever because of lim 
ited inventories and the tendency to obtain maxi 
mum service from machinery before making te 
placements or overhauling. 


The transportation problem, as it affects the drilk 
ing industry, has been handled remarkably well 
by the Office of Defense Transportation, Office 
of Price Administration, Petroleum Administre 
tion for War and other War agencies. A year 
ago this phase of operations threatened to retard 
drilling work, but through the far-sighted policy 
of the ODT, OPA and PAW, the movement of 
both materials and men has been accomplished 
with a minimum loss in time. Drilling crews have 
pooled their own facilities, and by doing so have 
been able to obtain necessary gasoline and tires 
for carrying on essential work without interrup- 
tion in time and efficiency. 


The drilling industry definitely feels the effect 
of manpower shortage, the need for a more bal- 
anced material supply, and other shortcomings 
occasioned by the war, but it stands ready to do 
its part toward assuring this country of an ad- 
equate supply of petroleum products. 
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I< THE October 1942 hearings before a 
te Subcommittee to “Encourage the discov- 
f oil and gas on the public domain,” the 
ecommendations included geochemical pros- 
gz with the following statement: “1. Make 
vsical and geochemical surveys of the pub- 


The United States, was not the first government 
however to recognize geochemistry as an estab- 
lished means of increasing oil reserves. It is prob- 
able that the government of Peru, South Amer- 


Photo above: Drilling a wildcat in South Texas following a survey. 


MA 
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in Future Exploration 


lic domain and publish results of such surveys.” 


ica, has that distinction, having used commercial 
geochemistry for the same purpose for over a 
year. 


Since the legal battles over patent rights are now 
over and most of those concerned have patents, 
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While Too Much Was Claimed for and Expected of Geochemical Metheds When 


First Introduced They Have a Well Defined Place Among Exploratory Tools. 





Prospecting crew work- 
ing in submerged areas. 


licenses, or nothing, it turns out that the Rus- 
sians, during the Bolshevik era, were the first to 
actually employ geochemistry, at least experi- 
mentally, in prospecting for oil. 


Their version of geochemistry arrived at the prob- 
lem immediately. It was: (A) Most oil has 
gaseous hydrocarbons dissolved in it. The two 
lightest are methane and ethane. (B) Since gases 
have the property of ever expanding they must 
come to the surface soil mantle and then may be 
tested. 


They finally elucidated the theory that the ratio 
of ethane to methane was important in their geo- 
chemical efforts: Chemically this conception was 
plausable and probably does have merit in Russia. 
In America this way of arriving at geochemistry 
has not proven out. This is perhaps due to the 
entirely different class of hydrocarbons which 
compose the two oils and any such relation prob- 
ably does not mean the same here. 


Although the Russians do state in their literature 
that some extensions were made to pools already 
known, it is not certain that they thought of geo- 
chemistry in terms of anything more than inter- 
esting experiments. In America geochemistry has 
had more difficult problems to surmount, due 
mostly to the fact that the hydrocarbons involved 
are of the less reactive families. 


Two other factors have contributed to cause con- 
fusing results. One is the fact that certain strata 
cause concentrations of hydrocarbons of non- 
commercial proportions. Such fake oil accumu- 
lations are primarily caused by lime strata which 
are near source beds and do of course at times 
produce oil in commercial quantities. 
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By ROBERT 0. SMITH* 


"President, Chemical Oil Survey Co., Ft. Worth, Texas. 


The third cause of distress to geochemists is the 
“shifting of apparent structure with depth.” Lev- 
orsen (Bull. A.A.P.G., 11, 671) is of the opin- 
ion that the shifting with depth is in the direc- 
tion of the convergence of the strata. The rea- 
son geochemistry is affected by this shift is be- 
cause the fracturing follows this shift from the 
structure to the surface formations. Formerly 
geochemistry was at the mercy of these difficul- 
ties. Modern improvements have contributed 
much in developing a more foolproof geo- 
chemistry. 


The first difficulty, the chemistry, has been de- 
veloped to a precision art. It is roughly esti- 
mated that at least $2,000,000 has been spent on 
various geochemical laboratories. Some for ex- 
hibition purposes have been marvelous exhibitions 
of modern chemical technology. It must be noted, 
however, that the cost of a laboratory in as new 
an art as geochemistry is not any reliable means 
of estimating the quality of the geochemical re- 
sults obtained. Geochemistry is therefore still a 
highly skilled ‘‘art.” 
vast difference between the operating results of 


For this reason there is a 
the various laboratories. 


The second difficulty, non-producing lime show- 
ings, has been counteracted in practice by the dis- 
covery that it was possible to determine where 
the oil indications were originating from, whether 
a lime strata or a sand strata. All modern geo- 
chemical survey reports thus distinguish, on the 
maps supplied, the lime oil producing fields and 
also the oil fields producing from a sand. While 
mistakes are still made this development does cor- 
relate most of them in the “Favorable Lime oil 
zones.” This has automatically raised the over- 
all efficiency of geochemistry, from good geo- 
chemical laboratories, from a probable 30 percent 
efficiency to a much higher rate. 


The third difficulty, the drift factor, has not so 
readily been solved. The knowledge of its exis- 
tence, especially through non-conformities, has 
assisted greatly, however, in deterrence from the 
assumption that a favorable prospect is directly 
under the surface zone indicated by a geochemical 
survey. It is an interesting fact, in passing, that 
one of the two known probable ways of predict- 
ing depth of oil is bound up in this problem. It 
has been noticed many times in geochemical lab- 
oratories that some hydrocarbons originating in 
an oil accumulation come up more vertically than 
do others. By a process of trigonometry, there- 
fore, once these problems are solved, the depth of 
the origin of the indications may be determined. 
Much data on this behavior are available on spe- 


cific localities so that depth is calculated by chart 
prepared for that purpose. 


There are some strange exceptions to the drift 
theory. In one prospect approximately 4,0\)0 ft 
deep in Stephens County, Texas, a 200-bh1. oil 
well was found directly underneath. It stil! pro. 
No other well is near. 
Another such case is the Kennelworth well in 
Louisiana, where one well exists having drilled 
11,500 ft. It was also drilled directly below the 
recommended area. 


duces after two years. 


A famous geochemical ex- 
treme in the other direction is the case of the 
production found at Leesville, Camp County 
Texas where the production was found at 7,00 
ft. over two miles from the center of the recom- 
mended zone although within the outer edge 
recommended. The picture was clear enough but 
drift had certainly played a prank. It is believed 
that diverging “ages” between oil pool and the 
surface is the greatest offending factor. 


When chemical investigators began to discover 
many of our common inorganic chemicals a cen- 
tury ago some of them were sold to the public a 
remarkable cure-all medicines. These same chemi- 
cals are known today to have no particular value 
in curing anything. While these relatively ele- 
mentary compounds were for the most part over- 
sold and could not do what they were heralded 
to do, mostly from misapplication, yet the fact re- 
mains that some of our specific cures such as 
sulphopyridine for pneumonia, are a direct out- 
While at 


first oversold, in the long pull chemical medicinals 


growth of such gross misapplication. 
have more than rewarded their adherents. 


In this sense, geochemistry probably has been too 
It seems that 
geochemistry made its appearance about the time 
when everyone was momentarily expecting some 


much oversold for its own benefit. 


remarkable way to be developed of detecting oil 
directly from the surface of the ground with 
many thinking that geochemistry was the possible 
answer it quickly became oversold so that what 
merit it may have had was overshadowed by the 
disappointments it brought. 


It is no particular secret however that geo 
chemistry has fared better than first results ap- 
peared to indicate. It has had some notable suc- 
cesses and some flat failures. As an example, geo 
chemistry verified and recommended two well 
known oil pools in the Illinois basin for an oil 
man. Yet subsequent drilling based on geochem- 
istry where the man put his own money into the 
wells so unsold him that he is not now regared 
as a customer. 
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how good must geochemistry be to be good ? 
os a little chart we used to amuse our sales- 
ith will illustrate this paradox. The ‘chart 
red to tell what became of our customers 
went on. It goes like this. ‘100 oil men 
their savings in as many blocks, and we 
the geochemical surveys. Ninety blocks are 
ned. Their savings are lost. Ninety cus- 
ire lost. Ten blocks are recommended. 
fail to produce. Their savings are lost. 
ore customers are lost. Three wells dis- 
|. Then men get rich, but spend the rest 
lives “drilling in.”’” They don’t need any 
«chemical surveys. Three more customers 

t. Thus goes the whole 100 customers.” 


pany ordered a geochemical survey in West 


\ well known oil field was found after 


Below: Making a soil test. 
Photo by Robert Yarnall Richie. 


geochemistry verified the zone. Because the out- 
line did not coincide with the outline of the 
drilled-in field, although the discovery was in the 
zone recommended the company condemned geo- 
chemistry. Likewise, on a geochemical survey an 
operator drilled in two oil wells in Miller 
County, Ark. Because the third well was dry 
within the recommended zone geochemistry was 
condemned. 


Perhaps the day is near when a field can be pre- 
cisely outlined, but it is believed that the most 


important mission for geochemistry, while it is 


making these added developments in precision 


outlining, is the uncovering of the first oil—the 
discovery of new reserves which are now so 
greatly needed. It is not intended to say that 


everyone engaged in geochemistry is an expert 


Below: John Jones prepared for military serv- 
ice by hunting for oil (note the augur in 
his hand) in the jungles of South Louisiana. 


in his line, nor yet that the most experienced geo 
chemists have not greatly disappointed some ot 
their customers; the fact remains that the best 
geochemical methods have not fared nearly as 
badly as some would have us believe. Small and 
inadequate surveys have cut heavily into the efh 
ciency in some districts. Where adequate surveys 
have been made it is estimated that four wells 
have come in out of every 10 recommended. In 
Southern Louisiana, where the oil men are cog- 
nizant of the necessity of doing thorough geo 
physical surveys, it is definitely known that every 
other wildcat drilled on geochemical surveys is 


producing oil. 


It is now beginning to be known that the “anti- 
clinal theory” is essentially wrong when it comes 
to finding the probable location of most of the 
oil reserves. The anticlinal theory was and is 
very useful in determining where the oil would 
have been had it not been trapped before it got 
there. No doubt there is at least three times as 
much oil impounded in these stratigraphic traps 
as has been found on the anticlinal areas them 
selves. The difference however lies in the fact 
that the oil on a structure may be found if pres- 
ent, because structures and domes are relatively 
easily found by physical and geological means. 
While there are vastly more oil reserves in strati 
graphic traps, they are difficult to find because 
there is no adequate physical means of determin- 
ing their presence. 


It is in finding these stratigraphic traps that geo- 
chemistry has a field of special usefulness. It was 
by the use of geochemistry in combination with 
geophysics and geology that the Santa Barbara 
oil field in Venezuela, South America, was found. 


No doubt the future technique in the application 
of geochemistry will follow a pretty well defined 
plan. Geology correlates geophysics and geochem- 
istry for the purpose of determining the struc- 
tural relation of favorable hydrocarbon zones. 
This procedure correctly applied will bring to 
light many reserves now unknown. 


(Continued on page 49) 





















































By L. I. FREEMAN 


President, Heiland Exploration Co. 


Accelerated Discovery Through Geophysics 


Searcity of Manpower and Materials Suggests Avoidance of Duplicatio 





Members of a field party engaged in a seismii 
survey. Photo by Robert Yarnall Richie 


Closer Control and Pooling of Information to Meet Emergency Condition 


Historians should clearly state to the next 
generation a fallacy of thought that existed dur- 
ing World War II. A sample might read: “As 
late as 1943 most of the people of the United 
States were looking upon their 20 billion barrels 
of crude oil reserves as an enormous tank from 
which the total volume could be withdrawn by 
merely turning the spigot. They failed to realize 
a fundamental that only a fraction of this reserve 
was available during 1943, the most critical year 
of the war.” The story will continue to call at- 
tention to reasons for such a condition. Perhaps 
some will say that too few realized almost too 
late, the alarming situation. Perhaps some bold 
person would say, only the abrupt ending of the 
war prevented a disaster. 


As “oil-finders” geophysicists are directly con- 


cerned with attempts to increase our oil reserve 
Mobilizing geophysical talent for new method 
of finding oil is not the problem in this presen 
emergency. Efforts along that avenue to greatt 
discovery have been made continuously during tht 
past ten years. Those capable of such researc 
have been spurred on by those persons desirous 0 
short cuts and less cost per barrel of new ail 
This stimulus to direct discovery has led to & 
haustive research in the field of science. It ha 
not resulted in and cannot be expected to develo 
any quick and infallible method of reaching hid 
den stores of oil. It is believed today that ou 
new oil finds are going to be located the hati 
way, by application of every conceivable metho! 
and knowledge to the areas in view. This 

opinion only and subject to facts as we learn then 
in the year to come. 
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RB The purpose herein is to confine the picture to 
Be the geophysicist and his problems relative to ac- 
celerated discovery. It should be said at this 
time that geophysicists for twenty years have been 
ng their entire efforts to this very problem. 
been in the past and will continue to be 


devot 


It has 
their daily work. Following the successful appli- 
1 the methods that had demonstrated their 


= 


catio 

usefulness twenty years ago, discoveries were 
made in rapid order. Many large structures were 
soon found. Dry holes per discovery were re- 
duced. Soon, however, we ran out of the simple 
type structure. Today, we are looking at second 
and third class structures, even those with incom- 
plete osure, 

If we have few first-class prospects for drilling, 


then we must find more of the second or third 
class ones. This means more parties in the field, 
effort by each party. We immediately 













great 
run into difficulties. While our various allocation 
boards have allotted us much in the way of ma- 
terials, the amount is insufficient to the degree 
that we are unable to maintain in the field our 
normal complement of exploration parties. Added 
to this, our operating personnel is below mini- 
mum needs, due to a shift of technical men to 
Army and Navy work, either by voluntary or 
draft measures. Effective field work is further 
reduced by labor legislation and the 40-hour 
week. Many companies actually work only five 
The only 
measure available then would seem to be a more 
eficient operation of what we have available, a 
more efficient execution, and a speeding up in test- 
ing what structures we already have to find in 
the near future. Included in the category of more 
efficient exploration would be the following: 


days a week to satisfy labor laws. 


1. Limit the field of operation of a particular 
exploratory geophysical unit to an area to which 
the type of equipment is best suited. Place in 

charge of operation of that unit men most expe- 
ati rienced within the area. Confine the exploration 
of the area to that unit, to avoid the waste of 


time and money involved when as many as ten 


itionsie different companies explore the same area, each 
with its own crew and equipment. This aspect 
of competitive exploration can hardly be afforded 
in this present emergency. 
reserv 
method 2. Separation of districts or subsidiary companies 
| preseeal in order that a state or district division may oper- 
) greate@l ate as such without all the delay and indecision 
ring t@@ arising from headquarters decision even in small 
researc@™ matters. In many of our large oil companies with 
si rous of active subsidiaries, the time lost between discov- 
new oll ery of structure and the ultimate testing of drill- 
d to XM ing often consumes six months to a vear. District 
It hl offices, with their complement of geological, land 


develo and 
ing hid fully 
that WEE cond 


zeophysical departments are in most cases 
ompetent to appraise, assemble leases and 
t exploratory drilling. If such a company 


he har having a district personnel is not willing to test 
n etho structures as found by direct supervision of the 
This 8 dist: offices, then that company should not 


rn thet maintain such a district. More decision and re- 


sponsibility then for the district. 


OLEUMB MARCH, 1943 


3. Pooling of information within each area. 
Geophysicists could be relied upon to handle such 
information in an ethical manner so that no single 
company or individual is hurt. This information 
could be handled in quite the same manner as 
scout check meetings. The establishment of dis- 
trict boards of geophysicists for active consulta- 
tion when problems of correlation exist in criti- 
cal spots. This might save many dry holes drilled 
at great expense. Materials used in unnecessary 
dry holes cannot be spared out of our stock of 
steel. Many dry holes have been drilled in the 
past which could have been prevented by active 
collaboration of the district geophysicists. 


The above suggestions involve practices never en- 
tertained by companies engaged in oil production. 
They mean a radical change in policy. Company 
policy would have to be changed to accommodate 
even one suggestion. They unquestionably would 
meet with a great deal of opposition. Their adop- 
tion, however, might be the means to accelerated 
discovery. 


As geophysicists we are ready and willing to 
make any adjustment. The above suggestions in- 
volve nothing too radically different from our 
daily chore. We exchange academic information 
continually. We have no great selfish interests. 
We have one common purpose, the locating of 
new oil reserves. Where we are sent, what we 
are to do, have always been decided by a com- 
pany policy. Perhaps today that “company policy” 
is to find more oil, regardless of where or how, 
and the end will justify any means. 


Preparing a shot in course of geophysical survey. 


If the situation is as serious as some believe, then 
exploration will have to go “all out.” The Office 
of Petroleum Administration for War may be in 
position to initiate means for broadened coopera- 
Whatever the incentive to increased ex- 
ploration, whether by price increase or other 


tion. 


means, something must be done. The time is late 


even now. 


Geochemistry’s Place in Future 


Exploration 


(Continued from page 47) 


So far as the utility of geochemistry is concerned 
it is reasonable to expect the following develop- 
ments: (1) It will be employed more extensively 
as an exploratory tool for new prospects ; (2) 
as an outlining agent, as its efficiency becomes 
greater along this line (3) and as a means of de- 
termining favorable and desirable strata for drill- 
ing with the discarding of unfavorable lime zones. 


With the increasing scarcity of preferred struc- 
tures that the oil industry must follow one of two 
courses. It must either direct its exploration op- 
erations to virgin districts or find the stratigraphic 
trap reserves. In the one case the geology is 
mostly unknown; in the other no adequate physi- 
cal means is at ready disposal to detect such fields. 
In both cases it will be found that geochemistry 
correctly applied, admirably fills a most difficult 
place in exploration for new oil reserves. 


Photo 


by Robert Yarnall Richie for Seismograph Service Corp. 
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Exe E. 
ordinator of Foreign Marketing for Standard Oil 
Company (N. J.) succeeding to the post long oc- 


Sousry has been appointed co- 


cupied by D. L. Harper who recently retired. 
Mr. Soubry has served for the past several years 
as chairman of Anglo American Oil Company 
Ltd. and prior to the war was in charge of Stand- 
ard’s European marketing. 


BB. 1. Graves, vice president of Tide Water 
Associated Oil Company, has announced the ap- 
pointment of Herbert S. Chase as manager of 
manufacturing of the company’s Eastern Divi- 
sion, with headquarters in New York. Mr. 
Chase, a graduate of Harvard, has been with 
Tide Water Associated since 1922. 
cialized in the field of refining and prior to his 
new appointment was general, superintendent of 
the company’s refinery at Bayonne, New Jersey. 


He has spe- 


Mr. Graves also announced the appointment of 
George C. Caine as superintendent of the Bay- 
onne refinery, succeeding Mr. Chase. A graduate 


F. J. Olson, President 





of Massachusetts Institute of Technology, Mr. 
Caine joined Tide Water Associated’s refinery 
staff in 1926 as a member of the Research and 
Development Department. Since 1938 he has oc- 
cupied the position of assistant general superin- 
tendent at Bayonne. 


Mi. T. Hacsor TY, well known as a consult- 
ing geologist and petroleum engineer with offices 
in Houston prior to the war, was promoted to 
the rank of Major, U.S.A. on February 1. 
Major Halbouty has been assigned to duty as an 
instructor at the Army’s Infantry School at Fort 
Benning, Ga. From the time of his graduation 
from Texas A. & M. in 1930 Mr. Halbouty was 
a reserve officer and he was called to active duty 
as a Captain on February 12, 1941. 


BE arry G. Seen, European representative 
of Standard Oil Company (N. J.), coordinator 
of marketing outside the United States and Can- 
ada, was lost in the crash of the Yankee Clipper 
at Lisbon, Portugal, on February 22nd. He was 
fifty-two years old. 


Mr. Seidel, a native of Fitchburg, Mass., and 
a graduate of Brown University, had been with 
the company for thirty-three years. He had made 
numerous flights across the Atlantic and was re- 
turning to his post in London when the ill-fated 
Clipper plunged into the Tagus River. 


In the first World War he remained in Bucha- 
rest during the German occupation of Roumania, 
the only American to stay in that city. Later he 
was captured by the Germans. He returned to 
the United States after the war but in 1919 went 
back to Rumania where he became managing di- 
rector of Romano-Americana. Subsequently he 
headed the Standard-Nobel in Poland. Mr. Sei 
del came through the bombings of London in the 
present war without a scratch, although enemy 
planes scored hits on both his home and office. 
He is survived by his wife, Mrs. Rosamond 
Seidel, a son, Harry G. Seidel, Jr., a U. S. Army 
air cadet, and by two daughters, Rosamond, an 


Officers, 1943, New York Chapter of Nomads: 
F. L. Convers, Vice President 


C. J. DeLay, Secretary E, 


ambulance driver for the A.W.V.S. in New York 
City, and Frances. 


BB cersert R. GALLAGHER, a director of the 
American Petroleum Institute, former president 
of Consolidated Oil Company and from 1911 to 
1932 vice president of Shell Oil Company of 
California, has accepted an appointment as direc- 
tor of the Office of Petroleum Administration 
for District Number Five with headquarters in 
l.os Angeles. 





Samuel Pratt 


S amvuet F. Pratt, who was elected general 
secretary of the Pennsylvania Grade Crude Oil 
Association, Oil City, recently is a native of the 
oil region, having been born in Titusville. He 
was educated in the Oil City high school and 
later attended Carnegie Institute of Technology 
in Pittsburgh. He first entered the employ of the 
Association ten years ago as a representative in 
the field service division in St. Louis. Later he 
was transferred to Philadelphia and then came 
to Oil City as supervisor of the field staff. In 
1936 he went abroad as European Manager. He 
returned to this country in 1939 just before the 
outbreak of the war, assuming the post of as- 


sistant manager in the Association organization. 











M. Gretzler, Treasurer 




















C apr. James F. Harre.t, commander of 
a Gulf Oil Corporation tanker was guest of honor 
at a luncheon given in New York on February 
10 in recognition of the rescue under his direc- 
tion of 106 survivors of a Dutch ship torpedoed 
off the coast of Brazil in November last. P. Van 
den Toorn, representing the Dutch steamship 
company presented a fine watch to Captain Har- 
rell and J. J. Ch. de Lange, on behalf of the sur- 
vivors, gave him a scroll and a cigarette case. 
Col, j. 


Willard F. Jones, general manager of the com- 


Frank Drake, president of Gulf, and 


pany’s Marine Department, were in attendance 
at the luncheon and are shown with Captain 
Harrell in the accompanying illustration. 


Cuarves W. Bou MER, JR., who has just been 
appointed assistant supervisor of the fuels and 
lubricants section of Standard of New Jersey is 
a graduate of the University of Pennsylvania. 
He worked as a chemical engineer at the Stand- 
ard Oil Development Company and was trans- 
Field 1933. 
When this division was transferred to the Stand- 


ferred to the Service Division in 
ard Oil Company of New Jersey he came with it 


as a lubrication engineer. 


Ml owarp F. Stover, secretary-treasurer of the 
Gaso Pump & Burner Manufacturing Company 
of Tulsa, has been elected a director of the Na- 
tional Association of Manufacturers, represent- 
ing Oklahoma on the Association’s Board. 


FP ,ux R. Beck has been elected president of 
Pennsylvania Refining Company, Butler, Pa., it 
was announced recently. Also newly elected is 
John Beck, Jr., as Secretary and Treasurer. 
Walter W. Beck, M. H. Hindman and Dale T. 


Glenn continue as vice presidents, Mr. Glenn be- 
ing in charge of the Ohio Division. 


Cartes RaymMonp BARTON, until recently 
vice-president in charge of manufacturing for the 
Eastern Division of Tide Water Associated Oil 
Company, died on Wednesday, February 17, at 


92 


his home in 





Summit, N. J., at the age of 51. 
Mr. Barton had been with Tide Water Associ- 
ated for 22 years. He was graduated from 
Stevens Institute of Technology in 1912. 


As assistant chief engineer of the Mexican Eagle 
Oil Company he was in Tampico, Mexico, in 
1914 when an uprising occurred and Mr. Barton 
was evacuated to Galveston on a United States 
gunboat. He was made assistant chief engineer 
and then chief engineer of the Edgewater Steel 
Company, at Oakmont, Pa. 








sales representative for the WKM Compay 
with headquarters in Port au Spain, T rinidas 
has been appointed administrative assistant of » 
troleum facilities in the Defense Supplies Cp. 
poration and will divide his time between Wag, 
ington, D. C. and field headquarters in Bragj 










































Sir Frederick Godber 


BR epresentartives of the British government 
have spent the past few weeks in the United 
States conferring with official agencies on the sub- 
ject of oil supply. Members of the mission in- 
clude Geoffrey Lloyd, M.P., chairman of the 
British Oil Control Board, F. C. Starling, direc- 
tor of petroleum supplies and Undersecretary for 
Mines, F. H. Humphries of the Tanker Division, 
Ministry of War Transport and Sir Frederick 
Godber, director of Asiatic Petroleum Company 
and a member of the Oil Control Board. 


T ue New York office of the Mixing Equip- 
ment Company, Inc., is now operating in a new 
setting with a new face back of one of the freshly 
polished desk-tops. 


Mixing Equipment Co., Inc., shifted its New 
York office from 377 Broadway to 136 Liberty 
Street. Glenn J. Moorhead, formerly Pittsburgh 
representative for the company, has assumed the 
position of Eastern Divisional Sales Manager, 
A 
Donovan will continue his duties as manager of 
the Liberty Street address. 


with headquarters at the new location. 


R. p. May, formerly with Standard Oil in- 


terests in Venezuela and more recently foreign 











WV ivuiam P. HEappen has been named sv 
pervisor of the fuels and lubricants section of th 
Engineering Division of Esso Marketers. 4 
graduate of Rensselaer Polytechnic Institute ix 
1929, Mr. Headden entered the employ of Stané- 
ard Oil Company of New Jersey as a student er- 
gineer at the Bayway refinery. He was later « 
signed to research, primarily in the automotive 
field, as well as to editorial work on technicd 
publications. 


In 1934 he moved to 26 Broadway with the Enr- 
gineering Division and in 1937 was promoted to 
assistant supervisor of the fuels and lubricant 


section. 
of 
BURMA OIL CONCESSIONS 
Pla 
Ex 4 Letter received from Mr. Robert We: 
son, managing director of Burmah Oil Compan ing 


Ltd., attention is directed to statement contained 


che 
all 


rec 


in an article “Control of Oil Resources in Rele 
tion to War’”’ published in WorLp PETROLEUN 
of February 1942. Mr. Watson points out thé 
a passage in this article conveys an inaccurate 






impression regarding the position of his compat! 





in Burma and he makes the following comment: 






“My company never has enjoyed a privilege 





and exclusive position in respect of the petroleum 






resources of Burma. And neither it nor any other 





company has ever had a lease in respect of them 






of longer duration that thirty years without 4 





break and renewal. A generation or more ago 






‘to give verisimilitude to an otherwise bald ane 





unconvincing’ narrative, the exclusive concessio 







of my company was alleged to have been signed 
by Queen Victoria, and by the present chairmat 
of my company who at its alleged date was no 
so very far removed from being a babe in arms.” 
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CENTRALIZED CONTROL makes the operation 
of a CHEMICO Acid Production or Recovery 
Plant simple ... effective ... efficient. A single 
instrument board immediately shows 
changes in temperature and pressure at 
all parts of the plant... automatically 


records important data on temperature 





CONTROL BOARD 


GOVERNS A COMPLETE CHEMICO ACID PLANT 


and acid strength. The most remote parts of the 

plant are conveniently controlled ... labor ex- 

pense is minimized ... process operations are 
readily standardized ... and uniform re- 
sults can be assured. These are some of 
the reasons why “CHEMICO PLANTS 
are PROFITABLE INVESTMENTS”. 


CHEMICAL CONSTRUCTION CORPORATION 
30 ROCKEFELLER PLAZA - NEW YORK 


Cables, Chemiconst, New York . European Representatives, Cyanamid Products, Berkhamsted, Herts., England 





WORLD PETROLEUM ABSTRACTS 


Summaries of the Most Important Articles as Published in the Oil 


Press of the World Dealing with Technical and Economic Aspects of 


the Petroleum Industry — Edited by Dr. 0. W. Willcox. 


DRILLING 


The Spontaneous ‘Potential (S.P.) Dipmeter—H. 
G. Doll, in PETROLEUM TECHNOLOGY, January 1943, 
Technological Publication 1547; 10 pages. 


For some very obvious practical reasons it is highly 
desirable to know the angle and the direction of the 
dip of the strata that have been penetrated by the 
drill hole of an oil well. At the present time 
this information is obtained by magnetic measure- 
ments of selected and carefully prepared cores. Or 
it may be obtained ‘by noting the position of a cer- 
tain stratum in at least three neighboring wells; by 
making electrical surveys in these wells three 
points in the plane of the stratum will be ob- 
tained, from which the direction (strike) and dip 
of the stratum may be ascertained. But the neces- 
sary three wells may not be at hand, and the prep- 
aration and examination of cores is time-consuming. 


The author has described an instrument for obtain- 
ing three points in the plane of the stratum in the 
drill hole itself. The principle is this: at the con- 
tact of two different layers of rock (shale and sand, 
for example) there is a sharp break in the elec- 
trical conductivity, which is commonly observed 
when the well is logged by a Schlumberger elec- 
trical survey. For making use of this principle the 
$.P. Dipmeter is constructed so as to make three 
Schlumberger electric logs simultaneously. In this 
case the electrodes are carried on a frame which 
separates them by angles of 120°. When the in- 
strument passes a formation contact that is hori- 
zontal, all three electrodes will register at the same 
time on the registering instruments at the surface. 
If the plane of the contact is inclined (dips) the 
electrodes will pass the contact at different depth 
intervals; these intervals are registered at the sur- 
face and give the data for computing the dip. 


This apparatus offers some possibilities heretofore 
practically unattainable. Dip determinations can be 
made at any level in the open hole after it has 
been drilled, whether or not cores are available. 
The S.P. survey can be performed at the same 
time the electrical log is taken, so that both the 
resistivity and the S.P. measurements are avail- 
able. This is a time-saving convenience. It also 
shows the true thickness of the producing horizon 
or horizons, because it allows making a correction 
for dip; this becomes of great importance where 
steep dips occur, as in the neighborhood of pierce- 
ment type salt domes. In a new prospect where 
the first hole is dry it is important to determine 
in which direction to sidetrack or to drill the next 
well. That question is also answered by the dip- 
meter, which helps to select the side-track angle. 
If the first well is a producer the dipmeter meas- 
urements will show something about where to set 
the next location, and in what directions the future 
field is likely to develop. 


Another promising application is the identification 
of fault blocks. The steeper the dip the greater 
the precision with which all questions may be an- 
swered, but even when the dip is quite small, even 


94 


scanty information may be of great value in wildcat 
territory. 


Kansas Drawdown Productivity Tests—Nej] Wil- 
liams in OIL & GAS JOURNAL, Vol. 41 (1943), No. 
35, pp. 119-120. 


Introduced several years ago with consi 
apprehension as to its merits, the “drav 
method of determining well productivity 
tial) has been adopted almost universally b 
sas operators. Its application has been res; 


for or has made possible changes in drillin«, 


completion and production procedures tha 
resulted in greatly reduced requirements for 
ment and materials, substantial operating e 
ies, and accruing benefits to producing res: 


The drawdown method supplants the physic 
which are based on capacity output over 

fied period of time. These may still be \ 
Kansas if preferred by the majority of op 
in a field, and under certain circumstances 


CHEMICAL TREATMENT 
SOLVES MANY MUD PROBLEMS 


STABILITE No. 8 is a chemical mud conditioner of 


exceptional merit in reducing the viscosity and gel 





strength of drilling muds and in releasing en- 


trained gas. It is also effective in reducing the 


water loss of flocculated muds. 


The effects of STABILITE are longer lasting even 
in the presence of elevated temperatures. 


BAROID PRODUCTS 


BAROID and COLOX—Drilling Mud 
Weighting Materials. 
AQUAGEL—Gel-Forming Colloidal Drill- 


ing Clay. 

FIBROTEX—For Regaining or Preventing 
the Loss of Circulation. 

BAROCO—A Salt-Water-Resisting Drill- 


STABILITE is easy to use. Simply mix the con- ing Clay 


tents of an 8-pound bag in a 55-gallon drum of 
water and add to the mud in the ditch by means 


of a valved opening. 


STABILITE is packed in 8-pound paper bags— 


4 bags per case. 


BAROID SALES 


STABILITE—A Chemical Mud Thinner. 

AQUAGEL.CEMENT—For Recovering 
Lost Circulation and Cementing Casing. 

SMENTOK—for Counteracting the Ef- 
fects of Cement Contamination and 
for Reconditioning Cement-Cut Mud. 

ZEOGEL—Used os o Suspending Agent 
When High Concentrations of Salt or 
Salt Water Are Encountered. 

IMPERMEX — A Concentrated Colloidal 
Additive Agent for Reducing Water 
Loss in Salt-Loden Muds. 

MICATEX—For Reducing Water Loss to 

fon 


DIVEST ON x fometion ond tor : 
NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: LOS ANGELES + TULSA+ HOUSTON 





Mild Cases of Lost Circulation. 
TESTING EQUIPMENT—For Drilling Mud 
Analysis and Control 
BAROID WELL LOGGING SERVICE — 
Formation Information Thru Mud Analysis 
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required by the regulatory officials but now are 
seldom resorted to. 


With the “drawdown method, the productivity of 
a well is computed from measurements of the ef- 
fects of production upon the height of the fluid 
column in the well. Production at low rates serves 
equally well as, if not better than, production at 
high rates in this calculation. In gas-free or pump- 
characteristic of Kansas, the fluid col- 


wells, 
~l standing in the well is the only force within 
the well retarding movement of oil into the well 
bore; hence, reduction in height of the fluid col- 
umn is a function of rate of production and di- 
rectly proportional to it, if the resulting values of 


equilibrium fluid height are plotted against their 
corresponding rates of production, a “drawdown” 
curve is obtained, which, extrapolated to zero 
fluid height, yields the theoretical maximum rate 
of production. 


The advantages to the operator are considerable. 
There is no need to equip the well to handle more 
than the regular allowable, hence use may be made 
of smaller pumping units, with corresponding re- 
duction of other equipment, and general economy 
in operation. An important saving is smaller cas- 
ing, and there is even an incentive to save by drill- 
ing slim-hole wells. When planning to drill a new 
well in view of existing restrictions, a saving of 
more than $12,000 in completion costs may be 
made. One of the major savings is that derricks 
may be removed from pumping wells upon com- 
pletion, and use made of portable units for pulling 
and cleaning jobs. 


Technique of Testing Large Cores of Oil Sands— 
F. B. Plummer and P. F. Tapp, in BULLETIN 
AMERICAN SOCIETY PETROLEUM GEOLOGISTS, Vol. 
27 (1943), No. 1, pp. 64-84 (8 figs.). 


This paper outlines the advantages of large cores 
in preference to the smaller ones generally dealt 
with. 


The testing of oil sand for estimating oil reserves 
and determining productivity of oil wells is a 
major item in petroleum engineering work. Meth- 
ods have been described and discussed by many 
writers. Most engineers use only small chunks 
of the oil sand; generally they recommend cubes 
or cylinders about 2% centimeters in size. If all 
oil sands were of uniform texture, porosity, and 
permeability, results obtained from a small cube 
would be representative of the sand as a whole. 
Most oil formations, however, especially those ob- 
tained from limestone reservoirs, are very irregu- 
lar in porosity and permeability, varying all the 
way from 6 to 25 per cent in porosity and zero to 
3 darcys or more in permeability even where the 
samples are obtained only a few feet apart. Ac- 
cordingly, in order to obtain the average permeabil- 
ity or porosity of a reservoir, large numbers of 
samples need to be tested. If, on the other hand, 
a core sample that is 3 inches in length and 214 
inches in diameter is employed, then fewer tests 
are needed. In fact, on the basis of volume, 4 
tests of these large cores are roughly equivalent to 
61 tests of the small cubes. Thus, much time and 
tedious work may be saved, if the large cores can 
be handled properly. It is easier to prepare and 
easier to manipulate a large core since slices of 
cores obtained from the well after cleaning can be 
used directly with minimum preparation. On the 
other hand, large cores are somewhat more diffi- 
cult to extract thoroughly, require more solvent, 
more expensive equipment, and somewhat different 
technique from the small fragments. 


The 1uthors describe equipment and technique suit- 
able tor use with the larger cores they recommend, 
and tabulate some results obtained in their experi- 
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ments. Small cores, especially limestone cores, are 
subject to larger overall errors if the permeability 
is irregular; there is a large chance that the small 
core will not as fully represent the pore character- 
istics of the formation as the bigger ones. 


Performance of Unconsolidated Sand Wells Using 
Gravel Packing—Read Winterburn in OIL WEEK- 
Ly, Vol. 108 (1943), pp. 20-22; 24, 26. 


Some three years ago sand conditions in the Wil- 
mington field (Calif.) led to considerable use of 
gravel packed liners. Experience with this prac- 
tice, with special reference to gravel-packed liners 
and prepacked liners from the standpoint of pro- 
duction, is here reviewed. This experience is con- 
densed in the following summary: 


Reduction of production expense, ability to produce 
at higher rates for several years, and elimination of 


the risk of sand abrasion and collapse of liners 
can be attained through the use of circulated gravel 
packs and prepacked liners in areas and zones pre- 
senting acute sand problems. 


Where all sand is screened by the gravel pack, 
plugging at the gravel face may reduce the pro- 
ductivity of the well to uneconomic rates before the 
producing sands are depleted. 


There is possibility of increasing the economic life 
of wells without necessity of remedial work by use 
of gravel large enough to permit production of 
small amounts of sand continuously. 
this practice entails increased operating costs and 
greater risk of eventual damage to liners. 


However, 


Possibility of using smaller water strings and still 
providing ample clearance for washing over and 
recovery of liners with the same inside diameter 








and Perco Types 


RECORDING INSTRUMENTS 


SUBSURFACE 
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| To Determine the 


MOST EFFICIENT 


| Production Rate 





A 1%” ©O.D. SUBSURFACE PRESSURE CAUCE measures pres- 
bores to an accuracy of 0.5%. 

Also available in the new 7” di- 

ameter for use in wells having 11/2” and smaller tubing. 


HIGH PRESSURE SUBSURFACE SAMPLER designed to secure 
samples within well bores at pre-determined depths and re- 


sures within well 
| and Clock recorder types. 


tain them under pressure. 


SUBSURFACE RECORDING THERMOMETER for measuring and 
Cc recording temperatures in fluid columns within well bores. 
Optional temperature ranges of 180° F. are available. 


These, and the companion E.L.I. Laboratory Equipment, are the most accurate and 
practical instruments available to obtain bottom well information determining the 
productivity of a single well or an entire field. By taking bottom well pressures, 
samples, measuring viscosity, determining porosity and other factors, a producing 
rate can be calculated which will cause the well to flow naturally for the longest 

length of time, thus producing the greatest possible maximum production. Available 


for immediate delivery with priority rating. 





Lengthen the life of your E.L.!. Instruments by keeping them in proper repair. 
Clock Service assures full service at no additional cost while your clock is being re- 
24-hour service for prompt repair and recondition of your E.L.!. Instruments 
with minimum loss of service and maximum life for the equipment. 


paired. 
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Engineering Laboratories, Inc. 
~—6«CONSULTING ENGINEERS & MANUFACTURERS 


624 EAST FOURTH STREET 
TULSA, OKLAHOMA, U. S. A. 
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in the case of the circulated gravel packs should 
be considered. This is illustrated by the fact that 
a 4-inch liner may be washed over through a 7- 
inch water string while the same liner prepacked 
to 54-inch outside diameter would require an 85%- 
inch water string to permit washing over. 


In deciding whether to select gravel designed to 
screen all sand or to permit small quantities of 
sand to be produced with the oil, no general rule 
can be stated. All experience bearing on the par- 
ticular case under consideration should be re- 
viewed. Those wells in which initial production 
rates of from 100 to several hundred barrels per 
day are anticipated and which experience has 
shown may be expected to have relatively long 
productive life before declining to uneconomic rates 
are in a position to benefit to the greatest extent 
from the minimum production costs and absence 
of risk of damage of the liner to be gained by 
complete exclusion of sand. On the other hand, 
low-pressure-heavy-oil zones yielding wells of 
small initial production afford the best opportunity 
for advantages to be gained from use of coarse 
gravel to permit some sand entry into the well. 


Effects of Certain Gums and Starches on Filtra- 
tion of Salt Water Muds at Elevated Tempera- 
tures—F rank Perkins and Benjamin C. Craft, in 
PETROLEUM TECHNOLOGY, January, 1943, Techni- 
cal Publication 1551; 4 pages. 


One of the main concerns of the “mud engineer” 
on a drilling job is to control filtration, or the loss 
of water from the mud to the formation. One of 
the outstanding factors that cause excessive filtra- 
tion is the presence of electrolytes in general and 
salt in particular, which neutralize the negative 
charge on the clay particles and cause them to 
flocculate. This action of salt is aggravated by 


high temperatures such as prevail at wells on the 
Gulf Coast. 


The work under review was undertaken to study 
certain materials available for controlling the fil- 
tration characteristics of salt water muds at high 
temperatures. 


Laboratory tests indicate that gelatinized starch, 
commercially prepared starch, and gum ghatti are 
very effective reducers of filtration loss at high tem- 
peratures. Gum ghatti, while rather difficult to 
disperse, is the most stable and effective. Com- 
mercially prepared starch is recommended for gen- 
eral field use because it is not adversely affected 
by temperature and is readily available at a rea- 
sonable cost, whereas the gums are not available in 
large quantities in the present world situation. A 
germicide should be used with all treatments, to 
prevent fermentation, with the possible exception 
of the gelatinized starch in highly alkaline muds. 
Pentachlorophenol and the sodium salt of trichloro- 
phenol are suitable germicides. 


It is pointed out that no existing laboratory method 
will permit an approximate determination o: filtra- 
tion rate at high temperatures from data taken 
at room temperature. Therefore, in experiments 
of this kind, filtration rates should be measured at 
the temperature which is expected in the well, or 
at least at a number of lower temperatures, the 
relation being then extropolated over a small range. 


PIPELINES 


Effect of the Kinetic Energy Term in Gas Flow 
Calculations — Benjamin Miller, in CHEMICAL 





METALLURGICAL ENGINEERING, Vol. 50 (1943), 
No. 1, pp. 90-91. 


As gas flows through a pipe its pressure decreases, 
and its specific volume correspondingly increases. 
Since the cross section of the pipe remains con- 
stant, the velocity of the gas must increase; so 
also must its kinetic energy. This increase in kin- 
etic energy as well as the surface friction must be 
supplied by the decrease in pressure. 


Usually the surface friction is so large compared 
to the increase in kinetic energy that the latter 
may be neglected. But when the flow rate is high 
and the initial pressure low the increase in kinetic 
energy may be important. It is therefore of im- 
portance to have a means of calculating gas flow 





under given conditions. This paper presents , 
simplified calculating process which is an improy. 
ment over the previous method in thatit gives , 
closer representation of kinetic energy increase ay 
outlet pressure. 


The usefulness of such calculations is that whi, 
the efficiency of a pipe line cannot exceed 1(0 per. 
cent, if it is in good condition the efficiency shoul 
be 95 percent. A calculated efficiency under 4 
percent is an indication that something is wron 
with the line. 


PHYSICS 


An Electrical Device for Analyzing Oil Reseryoi; 
Behavior—W. A. Bruce in PETROLEUM TECHNOL. 
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DUPLEX RELIEF VALVE 
for Closed Hydraulic Systems 


Relieves excessive pressure 
from the high side to the low 
side, independent of which side 
of the system happens to have 
excessive pressure. 


The coveted Navy "E” 
Pennant — awarded to 
Bayard for excellence in 
fulfilling Naval controcts. 
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@ A problem presented— 
studied—solved! It’s the 
firm policy of BAYARD 
to follow through every 
assignment in the de- 
signing, engineering 
and creating of ma- 
chinery for a specific 





purpose with ingenuity 
and skill born of long 
years of experience. 
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Pacific Rod Sectional Liner 
Pump, stationary barrel type, 
with Pacific tubing seal, double 
valves and standing valve lock. 









What are the variables in your pumping oper- 
ations? What are the general conditions that 
surround your pumping requirements? How 
can you obtain the highest pumping efficiency 
thru the application of the right pump—for the specific job? These 


‘ Asn ‘ Rigi r " 
Ces Pas i , 
? | t are questions on which you want correct answers. 
Site 
ee hell xis Pacific Pump Works engineers and builds many major lines of 
4 “ e . = pumps in all standard sizes. This wide range of pumps was devel- 
> i - ag 
4 oped to meet your exact needs, no matter where you are oper- 
ating, or under whatever variables your pumps are encountering. 








Want to know exactly the correct pump to use for each of your 
particular pumping conditions? Give the facts to a Pacific repre- 
sentative or service engineer. Consistent with manpower and 
material availabilities, you will be given full data on the pump 


PACIFIC PUMP WORKS or pumps you need. They will also tell you frankly what priorities 

ssn sae dl Meats enitianan Pate, Coll are required, what deliveries can be made. There’s no obligation 
fates 30 Rockefeller Plaza, New York City because Pacific Pump Works wants every customer, every prospect 
Sales & Service: Offices in Principal Cities in the U.S. to have optimum operation for all fluid-handling requirements. 


PACIFIC PUMPS 
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Anything less than the 
best in well surveys is poor 
economy. The assurance of 


speed, accuracy and more 


profitable operation war- 


rants the use of Sperry- 
Sun Surveying Devices 


and Technical Services. 


SURWEL Clinograph 
SYFO Clinograph 
E-C Inclinometer 
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ocy, January, 1943, Technical Publication 1530; 
13 pages. 


When an oil pool has been discovered and is in 
process of development the operators would like 
to have some idea of how the reservoir may per- 
form in the months or years to come. The mathe- 
matical physicists who have turned their attention 
to the physical data of oil sands have worked out 
mathematical formulas for solving such problems, 
and for simple cases these formulas are not too dif- 
ficult to apply, but there are other cases which have 
been thought too difficult for practical solution by 
mathematical means., 


The author has invented a method for the me- 
chanical, or rather electrical solution of these prob- 
lems. The apparatus used consists of a series of 
electrodes, resistors, capacitors, etc. Electric en- 
ergy flows in at one end of the system and out at 
the other end; the amount of electric energy that 
flows out will depend on obstructions that may 
be introduced into the system. 


It has been found that such an electrical system 
can be constructed to represent various physical 
phenomena that conform to mathematically ex- 
pressed laws. For example, the idea has been em- 
ployed in other industries to solve problems of 
steady and unsteady heat flow problems, and the 
same general principles have been applied to the 
study of impact problems. For its practical appli- 
cation to oil pool problems the present author con- 
structs an electrical model which basically repre- 
sents the physical constants of the reservoir, such 
as bbl. per day, formation thickness, permeability, 
viscosity, volume, etc. 


These values are represented by electrical units 
that behave in respect to the flow of electricity 
exactly as the reservoir units behave under vari- 
ous conditions of fluid flow. The electrical units 
are then wired together in the same way that the 
reservoir units are connected naturally hy virtue 


of their geometrical locations and shapes in the 
field. 


The operator of such a model then makes adiust- 
ments of the resistors to represent pressure, per- 
meability, viscosity, and puts the monthly produc- 
tion figures through the machine (as it were) ; the 
resistors are adjusted until ammeters show the 
proper average daily production. Once the resis- 
tors have been set to correspond to the past history 
of the pool no further changes are needed to 
project the synthesis into the next 2% years of 
development. 


How it works in practice is illustrated by taking 
the Dix Pool, in the Bethel sand of Jefferson 
County, Illinois, as an example. 


REFINING 


Storage and Containers for 1-3-Butadiene—Anon. 
CHEMICAL METALLURGICAL CHEMISTRY, Vol. 49 
(1942), No. 11, p. 117. 


The Mellon Institute of Industrial Research has 
issued its Bulletin 7381-B reporting some research 
on the storage of 1-3-butadiene. 


Results of this research indicate that 1-3-buta- 
diene should be stored at a temperature of about 
32° F., at which it has a vapor pressure of ap- 
proximately 3 lb. per sq. in. gage. This conclu- 
sion is supported by the following reasons: 


(1) The loss of product at 32° F. through ¢ 
merization and polymerization is practically neg 
gible, such loss being less than 1/40th of that ¢, 
curring during storage in the usual steel containg, 
during the warm summer months. 


(2) Storage at about 32° F. results in the lowe 
initial cost of the storage plant and also the |py, 
est total annual operating, cost. 


(3) The amount of steel required for containe: 
at the recommended storage temperature of 32°} 
is less than 1%4 of the amount required for contaiy, 
ers in which 1-3-butadiene is stored at ambiey 


temperatures. 


(4) The containers should be of maximum gy» 
for the total capacity involved, because within ty 
range of capacities considered for rubber plany 
and the producers of synthetic rubber raw m. 
terials, the larger the container size, the lower ty 
cost per unit of product stored. 


The Bulletin contains specifications for varioy 
types of containers, and data on pressures and tem 
perature conditions of storage. 


USES 


New Testing Methods for Lubricating Grease 
H. Weichelscheid, in O£fL AND KOHL, Vol. { 
(1941), No. 13, pp. 236-240. 


In this report the director of research on bearing 
for the German railway administration describe 
some interesting tests for revealing the properti¢ 
displayed by greases in practical use. Emphasis i 
laid on the reproducibility of these tests. 


The consistence test is carried out as follows: Th 
grease to be tested is placed in a container } 
the bottom of which functions as a_ perforate 
plate. The container F is placed upon the ves¢ 
A and is covered with the hood C; all joints at 
ground to air tightness. F and C are connected 
a vacuum line with a two-way valve at P and: 
stopcock at D. After placing the grease in F th 
entire apparatus is evacuated of air with D ope 
Then D is closed and air is admitted into ( 
The vacuum (100 mm of mercury) in A tends 
suck the grease through the perforated plate a 
the mercury in the manometer falls in proporti 
to the amount of grease that passes through, whic 
again depends on the relative softness of the grea 
The time rate of the fall of the mercury is t 
corded by photographing the manometer at in‘er\ 
and constructing a curve. Different temperatuié 
may be used. Before the test is made the grea 
should be vigorously mixed. According to the ¢ 
thor, the tests are “unconditionally reproducible 


Another test is designed to measure the tendenc 
to separate oil on warming up. For this test u* 
is made of an aluminum vessel 73 millimeters wie 
and 80 mm tall; it has a bottom containing zi 
holes 2 millimeters in diameter; 350 grams of ™ 


grease are placed in this vessel, which in tum 5 
hung in a sufficiently large glass vessel. The who! 


is then maintained at a temperature of 80° C. 
50 hours, whereupon the oil that has passed throu 
the holes is collected and weighed. The amount 
oil thus separated should not exceed 2* percent 
grams). The test figures on four very differe 
greases show excellent reproductibility. 


The author describes a “gel test” for railway bea! 


ing greases, the necessity for which arises out of ! 
following circumstances: When a grease box 
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A TYPICAL BLACKSTONE INSTALLATION 


When peace returns all the resources of Blackstone’s, within their 
range one of the biggest makers of compression ignition engines in 
the country, will again be at the disposal of industry and public service 
authorities. Throughout the World Blackstone engines are known for 
their efficiency and reliability, the qualities which have made Blackstone’s 
famous for the past hundred years. Thanks to a thousand recom- 
mendations, Blackstone engines are now specified automatically. Full 


information on application to 


BLACKSTONE AND CO. LTD. ENGLAND 
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opened after a run there may be seen a gummy cake; 
no oil adheres to the metal, so the bearing is dry. 
This is due to the fact that the solubility of the 
soap in the oil is not complete except at high oper- 
ating temperatures, when a gel of oil and soap is 
formed; at lower temperatures a part of the soap 
again separates and the gel character disappears. 
For determining this gelling property the follow- 
ing test is used. A sample of the grease is packed 
into an 80x 73 mm cylinder provided with a per- 
forated screen bottom, vessel and grease are placed 
on a tripod and kept at 80° C. for 24 hours to 
separate a portion of the free oil. Thereafter the 
wad of grease is removed and enclosed between the 
halves of a split cylinder (see sketch) which are 
hinged together on one edge and loose on the other. 
After putting the wad of grease in position the up- 
per half of the split cylinder is pressed down so 
as to lower the pointer on the upper half a dis- 
tance of 5 millimeters. Pressure is removed and 
the position then taken by the pointer is regarded as 
zero; the pointer is now depressed 10 mm more; 
any rebound is taken as a measure of gel forma- 
tion. 


Experience shows that a good grease will not 
form a gel and hence the pointer does not rise. 


Emergency Use of Oil-Coal Suspensions as Col- 
loidal Fuel—W. L. Faith and H. W. Zabel, in 
REFINER, Vol. 22 (1943), No. 1, pp. 69-71. 


The critical fuel-oil shortage occasioned by trans- 
portation difficulties has made a decrease in oil 
consumption imperative. In most cases this involves 
scrapping of oil-burning equipment and converting 
the furnaces to coal burners, but this is more or 
less impracticable under the existing circumstances. 
An alternative is the use of colloidal fuel (suspen- 


sions of coal in oil). It is possible to prepare such 
suspensions containing as high as 50 percent coal 
by weight and still retain many of the advantageous 
characteristics of fuel oil. In addition there are 
also the certain advantages of economy of use of 
present storage and handling facilities, and even 
more important, transportation economy. On top 
of this, we may have the added advantages of 
colloidal fuel over all other fuels. The two most 
noteworthy advantages in the present emergency 
would be the higher calorific value per unit volume, 
and the efficient use of local low-grade solid fuels. 


The essential steps in manufacturing colloidal fuel 
are (1) grinding and sizing the coal, and (2) mix- 
ing it intimately with the oil. It is possible that 
the two steps could be combined by grinding the 
coal in an oil medium, but since data on such a 
process are lacking, the two-step process is recom- 
mended for present use. The exact degree of com- 
minution is an economic problem which remains 
unsolved. Hedrick suggests 90 percent through 
200 mesh as an optimum coal fineness, but states 
that 75 percent through 200 mesh would be satis- 
factory. Manning and Taylor agree with this lat- 
ter statement. In either case this degree of fineness 
could easily be obtained in ball mills, hammer 
mills, or ring-roll mills, of the types used in pul- 
verized coal practice. 


However, although it is possible to obtain an atom- 
izable mixture of coal and oil and to make the 
mixture of low viscosity and flowable by the use of 
steam coils, the problem of keeping the coal in sus- 
pension remains to be fully solved by finding a 
cheap and widely available surface-active substance 
that will function as a stabilizer. A definite choice 
of such a stabilizer has not yet been made, but the 
authors state that it is possible to prepare a stable 























per hour. 


Nearly a'l 
aluminium, 


striking results. 


fuel without a stabilizer by proper preparation ay 
handling of the fuel, by which they mean fine 
grinding, thorough mixing, agitation and Pumping 
They cite a number of facts that should be cap. 
fully weighed by combustion engineers who may 
confronted by the fuel problem. 


Consistency Test for Lubricating Greases. Coy, 
ter-Balance Modification for Soft or Liquj 
Greases —Harry Levin and Charles J. Schlagel }. 
fore Division of Petroleum Chemistry, America, 
CHEMICAL sociETYy, St. Louis meeting, April, 1941, 


A simple modification of the ASTM method for &. 
termining consistency of lubricating greases is ¢. 
scribed which extends the utility of the ASTM ap. 
paratus and method to very soft and liquid grease 
Although it does not interfere with regular ASTy 
penetrations the apparatus modification is one thy 
can be installed or removed in a few minutes 
simply disconnecting a thread. In essence, the mod. 
fication consists in counterbalancing the moving weighs 
of the ASTM apparatus (150 grams) to any desire 
lesser weight. The use of such lesser weights bring 
the penetration of very soft greases within the scak 
of the standard apparatus. 


Increased Fuel Economy Through Operation 
a Reduced Number of Cylinders—A. Ludloy 
Clayden and J. G. Moxey, in report to Sun Oj 
Company, August, 1942. 


As a contribution to the vital subject of makin 
reduced supplies of gasoline last longer or go 
farther, the Sun Oil Company has released this 
report of its engineers on the operation of auto- 
mobile engines with only half the cylinders in 
action. Exhaustive road tests with 4, 6, and § 





metals, 
babbit 
copper, cadmium, lezd and 
tn can be used, and, if de- 
sired, can be mixed not only 
with other metals but also 
with plastics, etc., 


as well as your Tanks, Tank Cars, 
Pipelines, etc., from corrosion. 


THE SCHORI PROCESS gives complete protection 
against corrosion. 


With our standard pistol, zinc can be sprayed to a 
thickness of .003 ins. at a rate of 250 square feet 


Schori sprayed synthetic rubber resists Acid solu- 
tions, Acid Fumes, Alcohol, Oil, Petrol, Toluene, etc. 
It is a quick and inexpensive method of protecting 
your equipment from corrosion. 


zinc, 


In addition to the spraying 
metal, 


of metal, bitumen and bitu- 
minous compounds can be 
sprayed without the use of 
oi's or so ven-s by the Schori 
Process—a development of 


with great practical value to the 
petroleum industry. 
CONCRETE. 


Concrete used for tankage and storage 
purfo-es can al:o be proofed against petrol 
and mineral oils by the Schori process 
using One coit of a special mater.al, 
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cylindered engines of various makes showed that 
the fuel economy at 20 miles per hour was as 
much as 51 per cent in some cases, and appreciable 
in practically all cases, even at higher speeds. In- 
formation on how to make the necessary changes 
in the engine is given. 


BOOKS 


Standard Methods for Testing Petroleum and Its 
Products—(Fourth Edition, 1942). Published by 
The Institute of Petroleum, London (England). 
400 pages, 97 diagrams. 15s. Od. ($3.00) 


The new edition of “Standard Methods for Test- 
ing Petroleum and Its Products” reptesents a 
thorough revision of the majority of the methods 
described in the Third Edition and all those which 
have been published in the “Journal of the Insti- 
tute of Petroleum” since 1935. 


All methods have been re-written, incorporating im- 
provements developed since the last publication. 
Special attention has been given to the adoption of 
the International Standard definitions of accuracy, 
precision and tolerance. 


An attempt has been made to include all test meth- 
ods which are required in official specifications, 
and particularly those of the British Armed Serv- 
ices. For example, the oxidation test required for 
aircraft lubricating oil according to the (British) 
Ministry of Aircraft Production specification is 
now published in detail for the first time. 


Among other new methods are: aniline points of 
products which develop high pressures at the ani- 


line point; diesel fuel diluent in crankcase oils; 
Abel flash point of viscous petroleum products; spe- 
cific gravity by displacement, by flotation, and by 
the Westphal balance; and a rapid method of deter- 
mining sulphur by combustion in a quartz tube. 


The usefulness of the book has been increased by 
the inclusion of methods of calculating diesel index 
and viscosity index, tables for the conversion of 
kinematic viscosity to Redwood viscosity, and also 
of various methods standardized by the American 
Society for Testing Materials. These latter tests 
include color by Saybolt chromometer, Cleveland 
flash point, gum stability, aviation fuel knock-rat- 
ing, and the centrifuge method for sediment in fuel 
oil. 


The tests are grouped under the main heads of 
crude oil, motor fuels and white spirit, kerosene, 
lubricants, diesel oil, gas oil and fuel oil, asphaltic 
bitumen, paraffin wax, sampling and measurement. 
These main groups are further subdivided into 
sub-groups or panels, each of which represents the 
collaboration of four to eighteen specialists. The 
result is a quite comprehensive coverage of the 
whole range of petroleum testing. 


Oil Property Valuation—By Paul Paine. 
lished 1942 by John Wiley & Sons, New 
204 pages; $2.75. 


Pub- 
York; 


Heretofore experts who have written about the 
valuation of oil properties have been concerned 
chiefly with the important elements of the oil and 
gas contents of the subsoil. Less attention has been 
given to outside ,influences which affect the value 
of the oil and the gas; the matter of selecting a 
valuation method that is appropriate to given cir- 





HOW TO ASSURE 


cumstances has not, in general, been given Sufficieny 
consideration. 


In an effort to close this gap the reader's attentig 
is fixed on three main points: (1) the recoverabl 
oil; (2) the profits to be realized by the extraction 
of this oil, and (3) the resulting values under yay, 
ous conditions. Less emphasis is placed on the 
matter of estimating the oil and gas reserves, whid 
is more or tess strictly the job of the geologists anj 
the field engineers. 


The discussion starts with a consideration of whg 
is value, which is a word of many meanings » 
descriptions, such as real value, true value, ¢. 
change value, forced sale value, going concen 
value, replacement value, income value, fair marke 
value, enterprise value, intrinsic value, the “powe, 
to command a price.” For the author’s purpose 
the valuation of an oil property is a process ¢ 
estimating its value at a specific time; it is » 
appraisal. In the great majority of cases, th 
fundamental objective is to ascertain that amoun 
of money for which the property will sell in th 
market. This obviously requires that the appraise 
must be sure that a market exists, meaning thy 
buyers are somewhere around. Proof of the ex 
istence of the market is to be looked for in th 
records of contemporary sales of the same kind 
As a practical matter valuation means, in tk 
end, fixing a price in view of the known or fair 
certain existence of a buyer who will be willing w 
pay that price. In order to smoke out a potentid 
buyer the appraiser must list all the tangible ani 
intangible features of the proposition. In this seny 
a valuation is perhaps of much more important 
to the buyer than it is to the seller. How wel 
the author has succeeded in providing a useful guide 
in this intrinsic business may be left to users. 














LONGER MUD SCREEN LIFE 


@ Screen cloths should be kept taut at all times—tight enough to 
prevent sagging and whipping. Feeding material uniformly over 
the entire width of screen cloth is also important for efficient 
screening and longer life. The rubber tubes under the screen cloth 
should be replaced before deteriorating; otherwise, the cloth will 
contact the metal and wear more rapidly. Bearings (there are just 
two places to grease on Link-Belt screens) 
should be lubricated once every 24 hours of 
operation. One stroke from a regular manu- 
ally operated grease gun delivering about 
two ounces of grease per stroke, is sufficient. 
Over-lubrication 
create friction and heat that 
will damage bearings and 
shorten the life considerably. 
The recommended shaft speed 
for all types of Link-Belt mud 
screens is 2100 R.P.M. Any 
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including important research data and findings on recent advances and developments in 
America—discussed in detail] in the new edition of this widely used 


CHEMICAL TECHNOL OG 'Y of PETROLEUM 


(Formerly 


Petroleum and Its Products) 


5 pages, 6 x 


material variation from this Thorough and up-to-date, this book completely covers the chemistry of petroleum and 
modern methods of petroleum production and utilization. In the most convenient form, it pt 
recommended speed may cause undue wear vides detailed descriptions of the important types of petroleum, gives a critical comp: ‘vison 6 
and decreased screen efficiency. the various methods of refining and distilling and processes of cracking, and includes § 
thorough discussion of all petroleum products and _ by-products. 
. Composition, Classification, 7. Distillation 12. Gasoline and Other Mo 
For information regarding new Link-Belt mud screens, contact your local and Description of Crude 8. Refining by Chemical tor Fuels 


supply store or your nearest Link-Belt representative. 


LINK-BELT COMPANY, Philadelphia, Houston, Dallas, Los Angeles, New York, 
Sold by most supply houses 


Toronto. 


Link-Belt Oil Country Products jnclude: Rotary Drilling Chains, 


Silverstreak Silent Chain Drives, Mud Screens, Enclosed Gear Drives, 
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able measure of efficiency and continue to operate 


economically, you must have complete information 


depths of producing horizons in wells drilled prior to 
electrical logging. These potential zones, which may 
have been cased-off in the original completion, can be 
opened and tested for secondary production. The Logs 
are accurate regardless of the nature of the well fluid 
and are not materially affected by multiple strings of 
N 421 casing. 
Complete information about Radioactivity Well Log- 
ging and its application to your remedial problems is 
= oo available through any Lane-Wells Branch. Call your 
UM Lane-Wells Field Office and ask about it. 


r LANE @ WELLS 
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Scientific Systems of Survey 
(Continued from page 29) 


fact that more dry holes result from all methods 
is no reflection on geologists and geophysicists but 
is merely a confirmation of the increasing dif- 
ficulty in finding new fields as those more acces- 
sible naturally are the first to be developed. 
i 

In the opinion of competent authorities the pres- 
ent emergency calls for a broader and more in- 
tensified employment of geological, geophysical 
and geochemical surveys and for the use of all 
the tools that these methods have developed either 
singly or in combination in recognition of the 
fact that greater effort than heretofore put 
forth is 


reserves, 


needed to maintain a safe level of 


Not only must more new fields be brought in but 
drilling must be carried to greater depths and ex- 
tended to areas that are in the marginal or doubt- 
ful category. All of this means that discovery is 
becoming and will continue to become more ex- 
pensive. In the past the rising cost of explora- 
tion has been offset to some degree by the intro- 
duction of economies in methods and equipment. 


Withdrawals of oil for consumption have ex- 
ceeded discoveries in entirely new locations for 
the past few years but reserves continued to grow 
until 1941 through additions to and reappraisals 
of existing fields. Such extensions will add to 
known accumulations in the future as there are 
many partially explored districts surrounding 
areas of current development where the existence 
of oil is practically certain though lack of definite 
proof prevents them from being included in esti- 
mates of reserves. In this connection it must be 
remembered that considerable time is likely to 
elapse between the survey of a field and demon- 
stration by actual drilling. The smaller additions 
to reserves during the past year or two reflect the 
lowered rate of geophysical exploration preceding 
that time. 


One of the arguments in favor of greatly ex- 
tended survey and drilling activity is the possi- 
bility of thereby discovering important deposits 
located in stratigraphic traps which are more dif- 
ficult to locate by ordinary methods of survey 
than are other types of structures. Some of the 
most productive fields.in the country including 
the largest of all, East Texas, are of this charac- 
ter. 


At the present time the oil industry is moving 
meet the need for an expansion of the country 
oil reserves in two ways. One is by extending th 
work of geological and geophysical survey to 
degree that engages the services of practically 4 
available men with the technical kriowledge apj 
experience needed for such work. The other is}; 
conducting a study, district by district and con. 
pany by company to determine further procedyp 
in this direction with the materials and manpowe, 
available and to fix upon the locations in whic 
new drilling should be done in order that its pro. 
ductive results may satisfy immediate war needs 


The lesson to be drawn from the present sity:. 
tion of United States oil reserves is not one o 
discouragement but one that impresses the nee 
of greater activity and more intensive effort t 
locate undiscovered deposits. The requisites for 
such a campaign are the utilization of existing 
geological and geophysical methods of survey sep- 
arately or in combination, the perfection of im. 
proved methods and instruments, and the drilling 
of many more exploratory wells. To make thi 
possible the essential requirement is not physicd 
but economic. It\involves the establishment of ; 
higher price for oil. 








VALVES FOR THE OIL 


INDUSTRY 





GUN-METAL GATE, 
STOP and CHECK 
VALVES for General 
Purposes. 


CAST and FORGED STEEL 
GATE, STOP and CHECK 
VALVES for HIGH PRESSURES 
AND TEMPERATURES, Steam, 
Oil and Gas. 
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NEWMAN-MILLIKEN 
GLANDLESS' LUBRI- 
CATED PLUG VALVES. 
THE IDEAL VALVE FOR 
CHRISTMAS TREES AND 
ALL OIL FIELD PURPOSES 
for WORKING PRESSURES TO 
5000 Ibs. per square inch (tested to 
10,000 Ibs.) Made in various metals to 
suit particular services. 
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Estimate of 1942 


World Production 


Ex A REPORT submitted to the Petroleum 
Division of the American Society of Mining and 
Metallurgical Engineers on February 18, V. R. 
Garfias, R. V. Whetsel and J. W. Ristori of the 
foreign department of Cities Service Company 
estimated world production of petroleum and 
substitutes during 1942 at 2,208,000 barrels, a 
decrease of 171,000,000 bbl. from the estimated 
output of the preceding year. Crude production 
is believed to have decreased by about 200,000,- 
000 bbl. or nine percent while substitutes are 
credited with an increase of 28,500,000 bbl. or 
more than 20 percent. Outside the United States 
marked declines occurred in Venezuela and Co- 
lombia, due to lack of transportation and in the 
[ast as a result of military 


Indies and Burma 


invasion. 


For several years past the authors have prepared 
reports of world production and consumption but 
they point out that under existing conditions data 
on consumption are unavailable and that no more 


than a rough estimate of production is possible. 


Subject to this qualification their estimate for 
1941 and 1942 is as follows: 
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MARINE PROPULSION SETS Speed Diesel. 





Crossley Diesel Engines Range 


—3 to 3,000 B.H.P. immediate. 


55 kw. Crossley fully automatic generating set for 
marine or land 


CROSSLEY 


ONDON OFF 


SIZES—12 B.H.P. TO 120 B.H.P. 


Users of Crossley engines know that they can 
place every confidence in their performance. 

More than ever to-day in many spheres of activity 
they are employing the Crossley Vertical High 


— The engines incorporate the rugged properties of 
a heavy-duty engine, are light in weight, and yet 
of rigid construction, Cold starting is certain and 
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TABLE I 
WORLD PRODUCTION OF CRUDE PETROLEUM AND ITS SUBSTITUTES 


(Thousands 
1941 


Petroleum 
Substitutes 


67,680 
1,500 
1,200 
1,000 
1,000 


Crude 


1,404,180 
240,000 
223,000 

78,000 
62,120 
41,200 
40,500 
5,240 
24,400 
21,800 
21,200 
12,900 
6,300 
12,500 
3,300 
7,700 
7,800 
6,900 


Countries 


i 

O. B. BR, 
Venezuela 
[ran 
Netherlands India 
Mexico 
Rumania 
Germany 
Colombia 
Argentina 
Trinidad 

Peru 

Canada 

lraq 

Japan* 

Egypt 

Burma 
Bahrein Island 
United Kingdom 
Sarawak 
Brunei 

Saudi Arabia 
France 

Poland 

British India 
Hungary 
Ecuador 

Italy Albania 
Miscelkaneous 


1,340 
5,460 
5,870 

500 
3,310 
2,270 
2,600 
1,500 
1,200 

700 


of Barrels) 
1942 


Petroleum 
Substitutes 


79,000 
2,000 
1,500 
1,000 

200 
800 
2,000 
46,000 
900 
600 
200 
1,000 


Total 


,471,860 
241,500 
224,200 


Crude 


1,385,000 
212,000 
145,000 


35,000 
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2,243,790 135,630 


* Estimated. 
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AN) “RANGE —_ 
AVOMETER 


Regd Trade Mark 


ELECTRICAL MEASURING INSTRUMENT 


A SELF-CONTAINED combination 
A.C./D.C. meter of B.S. Ist Grade ac- 
curacy, the Model 40 Universal Avo- 
Meter provides for an exceptionally wide 
range of measurements. Every essential 
electrical test on the bench, or out on a 
job can be carried out simply, speedily 
and with unfailing accuracy. An auto- 
matic protective cut-out is incorporated 
in place of the conventional replaceable 
fuse. 
ONE INSTRUMENT measures :— 


CURRENT B.C. Sm/A: to 12 amps. (in 8 ranges): 

A.C. 6 volts to 1,200 volts (in 8 ranges): 
VOLTAGE D.C. 60m/V to 1,200 volts (im i2 ranges): 
RESISTANCE AF ate (In 4 ranges), reading down 








Some delay in delivery of Trade Orders is 
inevitable, but we shall continue to do ouf 
best to fulfill your requirements as prompt 
ly as possible. 


Write for fully descriptive literature 
and current pfices. ; 


sule Proprietors and Manufacturers :— 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 
Winder House, Douglas Street, London, $.W.1. England 


Phone ViCtoria 3 
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